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INTRODUCTION:

The Fisheries Management and Development Project of Maine's coastal
zone program involved five project elements: (a) continuation of Maine's
tagging and bottom trawl survey to expand the research data base in
support of Maine finfish management interests; (b) the development of a
program to establish a fisheries data base for stock assessments; (c) a
characterization of Maine's recreational fisheries industry; (d) a
characterization of shellfish resources and the shellfish industry; and
(e) the development of a system to monitor fishing industry trends,
industry economic status, and to supply economic data needs for industry
management and. development decisions.

The first two elements of this program have been coordinated with

"the work done by the National Marine Fisheries Service's Northeast
Fisheries Center in Woods Hole, Massachusetts. The bottom trawl survey
(Element A) is, in fact, a cooperative project with the state of
Massaéhusetts and NMFS. Se&eral meetings were held to plan surveys and
to plan the analyses of thé survey data. The establishment of the
fisheries data base (Element B) was discussed with the Statistics and

 Market News Division of the National Marine Fisheries Service and the
Assessment Division of Northeast Fisheries Center at Woods Hole. The
research work for the first two project elements was designed to produce
information thét the State of Maine and the National Marine Fisheries

Service needed for understamding the status of commercially harvested



stocks. This was an excellent example of how the coastal zone program
and the National Marine Fisheries Service could work together. These
two project elements have already indicated specific needs in data
management.

Project elements (C) and (D) are a continuation of tﬁe work
cbnducted by C.E. Maguire and summarized in a report entitled, "Towards
a Fishery Strategy for Maine" which addressed the characterization of
the finfish fisheries important to. the State of Maine. The Governor's
Advisory Committee on Coastal Development and Conservation (CCDC)
reviewed this work and formulated recommendaﬁions for the state policy
actions in fisheries development. It has been intended that the
characterization of Maine's recreational fisheries and shellfish
fisheries, when completed, would also lead to similar recommendations.
This characterizational work suffered from the temporary nature of the
funding from Coastal Zone in that hiring of gualified personnel for a
short period of time was very difficult and some of the work was
completed with less manpower than planned. Initiation of the project
elements was also delayed until the memo of agreement was signed in the
middle of January. Special problems were eﬁcountered with element (E)
in an attempt to plan a system of collecting sécio-economic information
for the entire fishing indﬁstry through a contract.

This Coastal Zone research was planned and begun prior to the

memorandum of December 12, 1978 from R.W. Knecht, the Assistant



Administrator for Cocastal Zone Planning, to State Coastal Zone program
managers which outlined the intent of the COastai Zone Fisheries
Assistance programs. That memorandum outlined four general coastal
fishery assistance project areas as general guidance for the states in
conducting their research.. We agree with the areas as covered in the
memo. This fisheries management and development project fortuitously
addressed portions of project area 1 and portions of project area 2 cited
in this document. Under project area 1. we addressed the habitat, fish
stocks, economics, and community framework. Manageméﬁt was not
addressed in this program. Under project area 2, Information and Data
Collection, we addressed the state fisheries operaticnal functions,
characterization of state fishery groups and interactions in some
detail.

Financial assistance for preparation of this document has been
provided by the Coastal Zone Management Act of 1972, administered by
the Office of Coastal Zone Management, National Oceanic and Atmospheric
Administration. The five project elements have been conducted as part
of the coastal program of the Maine State Planning Office in Augusta,

Maine.



ELEMENT A: BOTTOM TRAWL SURVEY

by
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Element A: BOTTOM TRAWL SURVEY
The‘bottom trawl survey was designed to sample demersal fish along
the Maine coast under a standardized set of conditions. The results of
the survey were summarized and have been incorporated into the biological
data base that will be used to asséss the conditions of the stocks. The
1979 survey Qas planned as a series of three cruises:
1. An inshore western Maine survey by the R/V
Explorer that would cover the area between
Saco Bay and Boothbay Harbor and was
scheduled from April 17 to May 15.
2. A coastal survey by a chartered vessel the
R/V Fishfinder, that would cover the coast
from the Maine/New Hampshire border to the
eastern portion of the state within the 60
fathom curve. This was conducted in Juné
and July.
3. An offshore cruise by the R/V Challenge to
be conducted as a combined shrimp and

groundfiéh survey during August.

1. INSHORE GROUNDFISH SURVEY-R/V EXPLORER:
The survey was initiated on April 18 in Saco Bay. The R/V
Explorer used a small otter trawl with 26 foot headrope and 32 foot

footrope. Wings and body of the trawl were 1% inch mesh and the cod



end was 1% inch mesh. The gear was rigged with 75 pound trawl doors
and five inch mud rollers on the footrope.

The original survey plan covered 34 stations (Figure A-1) but
almost half of these were abandoned because of unsuitable bottom
conditions. All completed tows were of 30 minute duration. Catches
were sorted by species and individual fish were measured; the total
volume or weight of each species was recorded. Catch data have been
coded and stored using the new computer terminal linked to the
computer at the University of Maine at Orono.

After the first phase of this survey was completed in mid-May
trawling operations were conducted in Sheepscot Bay. This area was
selected because it has been an historically important spawning ground
for some commercially important species. During this spring-summer
segment of the survey eight demersal species in spawning condition were
sampled. Weekly tows were made at the mouth of the Sheepscot River
from mid-May until the first week in August. Data on weight or volume
of individual species and surface and bottom water temperatures were
recorded. Comparisons between this survey and the 1978 survey have not
been completed but the Sheepscot Bay work demonstrated that, in l979,k
there were more large cod than in 1978 but only a fraction of the silver
hake recorded in the previous survey. The larger silver hake were
rarely observed in the 1979 inshore work although they were fairly

abundant offshore in deeper, and cooler water. Young haddock were



Figure A-1.

R/V Explorer Inshore Survey: 1979. Solid circles
indicate successful stations; half circles indicate
locations where tows were made, but gear was damaged;
" open circles indicate locations where bottom
conditions were too rough for towing.



taken near Sequin Island in 1978, but none were taken iﬁ 1979.
Tagging of groundfish was also conducted in this survey series
since the 1978 tagging experiments yielded promising results.
Approximately 1700 groundfish of 13 species were tagged aboard the
R/V Explorer this vear. A summary and comparison of the experimental

tagging programs for the two years is presented in Table A-1.

2. MAINE COASTAL SURVEY-R/V FISHFiNDER:

The coastal survey was conducted by the chartered R/V Fishfinder
from May 30 to July 28. The R/V Fishfinder was chartered from the
Washington County Vocational-Technical Institute. The survey was
delayed more than a month due to problems in preparing the vessel for
trawling. The WCVTI staff did an outstanding job in preparing the
vessel for fishery research work and their assistance and cooperation
was excellent. The trawl gear was a 50 x 70 URI High Rise bottom trawl
with 4% inch mesh, 54 thread, polypropylene netting. This net was
rigged with 1l4-inch rollers on the footrope and a % inch mesh cod-end
liner to capture juvenile fish.A

Seventy two coastal sample stations were preselected (Figure A-2).
These locations were chosen for complete coastal coverage and it was
anticipated that a number of these would prove unsuitable for trawling.
Each station location was searched for level towing bottom in a seaward
direction until suitable conditions were found or search time had

expired. Sixty of the stations were visited and 39 were successfully



TABLE A-1 "
Fish Tagged During Inshore Groundfish Surveys

By the R/V Explorer 1978-79

‘-\ - - - -

1978 1979
Number Number Number Number
Species Tagged Returned Tagged Returned
Cod 572 22 764 17
Haddock 12 0 73 1
Yellowtail 17 1 71 2
Flounder
Blackback 6 0 139 1
Flounder
American 0 - 308 10
Plaice
Grey Sole 0 - 7 0
Fourspot 0 - 4 0
Flounder
Windowpane 0 - 5 0
. Flounder
Pollack 25 0 5 0
Red Hake 4 0. 71 0
White Hake 3 0 56 1
Silver Hake 0 - 165 0
Butterfish 1 0 29 0
Mackerel 9 0 0 -
Halibut 1 1 0 -
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towed. Equipment failufe and persistent fog delayed the completion of
the cruise in the area east of Jonesport and finally resulted in its
termination when the main engine failed. The eastern section of the
coast could not be sampled since the vessel was scheduled for other
work after the engine was repaired. 4

This was an exploratory survey and the relatively large propértion
of untowable areas was expected. This is the main reason that the NMFS
has little information on fish abundance and distribution in the inshore
areas of the Maiﬁe coast. Data on untocwable bottom areas and survey
charts were provided by NMFS and were used - in planning this survey.
This preliminary work pinpointed a number of suitable sampling areas
and future surveys will utilize these stations. The sampling of the
major fishing areas of the coast between Kittery and Jonesport was
fairly complete (Figure A-2).. Station data are summarized in Table A-2.

Tows were made for approximately 20 minutes at 3 knots, a bottom
distance of roughly one mile. Tows of this length, although shorter
than commercial fishing tows, were adequate to sample the demersal
fish in the area. Catches were sorted by species, measured and weighed.
Otoliths and scales were removed for age determinations (Table A-3).
Stomachs from juvenile fish were removed and preseived in formalin for
analysis by the food studies project at the Northeast Fisheries Center

(NMFS) . Temperature profiles were recorded by an XBT cast made at the

end of each tow.
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Table A-3

1979 Spring bottom trawl survey age samples

collected on the R/V Fishfinder

Western Maine

[+]

1

0

1

16

7

21

13

15

Central Maine

Stations 34-55
sasple  Male Pemale Unsexed Male Female Unsexed Male Female unsexed

14
10

3

23

COLLECTED ON THE R/V EXPLORER

Type of Stations 2-33
Species
Cod Otoliths . 46 25
HRaddock Otoliths 13 11
& scales
Pollock Otolithe 1 Q
Silver Otnlitha 62 74
hake
White Otoliths 4“4 57
hake
Rad hake Otoliths 46 44
Halibut OCtoliths ] [}
& scales
American Otoliths 11 7
Plaice
Yellowtail Scales 10 i
Blackback Scales 12 13
Gray sole Otoliths 15 12
Windowpane - 4] 0
Redfish Otoliths 15 14
Cusk Otoliths [+ ]
Cod Otoliths 0 0
Gray sole Otoliths 0 [}
Redfish Otoliths -] [}

32

15

2

]
[+]

27

14

25

4

[

Eastern Maine

Stations 57-62

-]
[

13

]

]
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Total catch was in excess of 7000 pounds representing 25 species.
In terms of total weight, the American plaice or dab (Hippoglossoides
platessoides) and cod (Gadus morhua) were the most abundant species in
the catches. Data from the survey have been placed on computer tapes
and some preliminary sorting and comparison programs have been run with
these data. |

Preliminary examination of the coastal survey data has revealed
some interesting distributions of species by depth and by section of the
coast (Tables A-4 and A-5). The highest catches of American dab
(Hippoglossoides platessoides), silver hake (Merluccius bilinearis),
blackback flounder (Pseudopleuronectes americanus), red hake (Urophyeis
chuss) and cod (Gadus morhuc), in terms of numbers of fish per tow,
were made in the western section of the coast. The central section
produced the highest catch of gray sole (Glyptocephalus eynog lossus)
and the eastern section the highest catch of white hake (Urophycis
tenuis) and alewives (Alosa pseudoharengus). The number of fish caught
above and below the mean sampling depth gave éome indication of the
depth distribution of the eight most abundant species during the survey
(Table A-5).

These summarized data do not completely describe the depth
distributions of these species since there were some important sectional
differences. Table A-6 summarizes the abundance of the eight principal

species above and below the mean sampling depth for the three sections
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TABLE A-4

1979 COASTAL BOTTOM TRAWL SURVEY
Mean number and percentage per tow by sections
for the eight most abundant species sampled.

WESTERN SECTION ‘@) CENTRAL SECTION (P) EASTERN SECTION{(CJ

" o8 o e om wn

-l e

Mean » Mean Mean
Species Number Percentage Number Percentage Number _Percentage
Américan Dab 88 65 30 22 17 13
Silver Hake 55 a8 - 25 22 34 30
White Hake 19 39 7 14 23 47
Gray Sole 10 29 .22 €5 2 6
Blackback 8 53 2 14 5 33
Red Hake 7 - 54 1 8 5 38
Cod s 55 4 45 - -
Alewife 1 i3 3 38 4 50

a) Includes Station Numbers 1-33

b) Includes Station Numbers 34-51

c) Includes Station Numbers 53-62
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of the survey. The table does not provide depth comparisons for the
eastern section because all tows were made in water less than the mean
depth for the survey series. BAmerican dab were much more abundant in
the western section of the coast and were distributed uniformly above
and below the mean depth. Dabs in the central sectién were more
abundant in shallower water. Silver hake and white hake were more
abundant in deep water in the western section of the coast and in
shallower water in the central section of the coast. Both species

are migrating at this time of year and this may account for these

sectional differences. Gray sole were more abundant in deep water in

the western section but had a more even depth distribution in the central

section. Blackback flounder and cod were more abundant in shallower
water in both western and central sections and no depth distribution
pattern could be discerned. Alewives appeared to be uniformly
distributed above and bélow the mean depth in western Maine but they
were more abundant in deep water inthe central section and were taken
at about the same rate (4 fish/tow) in shallow water in the eastern

section of the coast.

\-
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3. OFFSHORE SUMMER CRUISE-R/V CHALLENGE:
This survey was not executed due to demands for the use of the R/V

Challenge and the survey was limited to the collection of shrimp samples.

SUMMARY :

Assessment of the abundance and distribution of fish stocks is an
essential prerequisite for the development of management strategies.
The data provided by survey cruises, in which samples of fish are taken
with standardized fishing methods, form a major component of the
biological dafa base. Such information, when used with landings data,

sea sampling results and biological information, provide a basic

understanding of the status of the stocks and man's effect on them.

Résearch surveys provide information on recruiting size groups and
provide an unbiased sample of distribution not obtained from fishing
vessels. Biological data, such as age and length compositicn of the
stocks, feeding information, growth rates and fecundity indicate the
current condition of the fish stocks and are essential components in
models of stock dynamics and ecclogical interactions.

The most important information to be derived from survey work is
that which can be derived from a series of such surveys. A survey,
such as the one described here, provides a profile of the relative
abﬁndance and distribution of the fish stocks at one particular time of
one year. The planned continuation of this survey series will provide

a sequence of stock profiles through time and thus the survey data will
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acquire a new dimension; when combined with information from the
Massachusetts survey and the NMFS offshore survey these data can
provide an understanding of species distributions in the Gulf of Maine.
A series of anhual surveys are necessary for predictive modeling of
StOEK dynamics. The data derived from these surveys will provide

better information for management.

B
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ELEMENT B. ESTABLISHMENT OF A FISHERIES DATA BASE FOR MANAGING MAINE'S

COMMERCIAL AND RECREATIONAL FISHERIES:

INTRODUCTICON:

Element B of the Coastal Zone Program comprised the first five
tasks of a comprehensive plan to improve the fishefies data base for
the management of Maine's marine resources. This was intended as & long
term program and‘these plannihg segments form the outline for future
work in this project. The second task, an evaluation of the existing
program for the collection of landings data, demonstrated that the
current system is inadequate because of understéffing and the relatively
rapid growth and proliferaticn of the commercial and recreational
fisheries during the last 20 years. This evaluation of current data
collection programs is incomplete because the complexity and magnitude
of the fisheries is greatgr than had been anticipated. The available
information clearly demonstrate major soﬁrces of error for some
fisheries but it has also suggested some reasonable corrective measures.

The next task, an evaluation of the NMFS logbook system, also
disclosed some sources of potential error although appropriate corrective
measures could not be cléarly defined. The review and automation of the
DMR licensing system (Task 4) was planned and aécompiished.

fask 5, a survey of the fishing industry to determine landing
patte;ns, encountered the problems which affected the evaluation of the

landings data system; the magnitude and complexity of the fisheries were
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far greater than had been anticipated. This unaﬁpreciated complexity
has been a problem at all management levels since the study revealed
that both the state and federal landings data collection systems and the
federal permit system did not include a number of fishermen and dealers.
The memorandum of agreement between the Department of Marine Resources
and the Maine State Planning Office indicated that this task of the
program would be an ongoing program that would not be completed until
1981. The first portion of this task, therefore, the identification of
lénding areas for some of the major fisheries, has been partially
completed.

The sixth task, the identification of industry sectors where
landings do not reflect catches, was also the first portion of an
ongoing program. The first phase of this task was to begin the
evaluation of catches and landings for day ;rip commercial and

recreational vessels. This research started in the spring of 1979.

ELEMENT B-1.
The work program for this element was completed in the spring of

1979.
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Element B-2. EVALUATE THE EXISTING PROGRAM FOR THE COLLECTION OF LANDINGS

DATA,
Major fish ana shellfish landings and their value are shown in
Table B-1 for 1973~1978. These data are not catches but are an under-
estimate of landings of those fish and shellfish that are landed at

Maine ports by commercial fishermen. Recreational catches or commercial

catches that are handled privately from fishermen to restaurants, markets,

tackle shops, and marinas, or that are sold locally on the highways are
not included. It is believed that, on the average, NMFS port agents
collect information on only about 75 percent of the landings from the
15 ports that they visit. Many pbrts are not visited, and the catch
statistics are extremely inadequate for some species.

Lobster landings; for example, are especially'under—represented in
the statistics. It is well known thét the lobster landings tabulated
by port agents at the dealer level have not been indicative of the total
landings in recent years. Many lobsters are currently sold diréctly
from fishermen to consumers, and in some cases the fishermen never sell
their lobsters through dealers. Species that are nearly all sold
through dealers are also underreported beéause some dealers ére not
checked by data collectors.

The Department of Marine Resources has estimated that 52 million
pounds of lobster bait are used each vear élong the Maine coast in

lobster fishing operations. Much of this-.bait is groundfish which is
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unreported. Other types of bait are alewives in the spring period,

herring when they become available and cheap, and redfish carcasses from

the filleting plants. In recent vears these sources of bait have
become so expensive that some groundfish fishermen are making special
trips to supply lobstermeﬁ with bait. The groundfish used for lobster
bait are small and therefore, in terms of numbers, may be a significant
proportion of the population. The severity of this underreporting is
not known and in many cases cannot be estimated with any degree of
confidence.

Another general problem in data collection is the timing and
location of landings. Maine landings data have to be collected on a
'nnnthly basis. If a dealer or plant does not have its landings data
up to date the landings for one month may be reported in the following
month. These discrepancies are usually corrected in the annual
summary but the monthly landings remain iﬁ error. The problem of catch
location is a major one for some fisheries. Groundfish, in particular,
may be caught in eastern Maine but landed in Portland. Table B-2
shows catch data from NMFS. Statistical Area 511 (Figure B-1), as
determined by prorating fisherman interview information to the total
catches, compafed with "wWashington County léndings." In cases 1in
which the reported landings from St_:atistical Area 511 are greater than
those reported in the Washington County landings, the difference is due

to the fact that the fish are caught off Washington County, but are
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landed in areas other than Washington County.

Landings data are frequently used as catches although, in some cases,
they are quite different. The landings data for invertebrates (Table B-2),
agree over the period examined (1974-78). There are considerable
discrepancies for cod, gray sole, dab, haddock, white hake, redfish, and
pollock. Of these species, only 60 percent of the cod caught in
Statistical Area 511 was landed in Washington County. Of the other
species, 19 percent of the gray sole, 37 percent of the dab, 12 percent
of the haddock, 68 percent of the white hake, and 39 percent of the
pPollock were reportedly landed in Washington County. Of the redfish
caught in Statistical Area 511 during 1974-78, there were no reported
landings in Washington County. A weighted average of 35 percent of
those seven species that were reported caught in Statistical Aréa 511
were actually landed in Washington County. The reported landings in
Washington County and their vaiue, therefore, should generally be
increased by an overall factor of 2.9 for these species to approximate
the catch of these fish taken in the Washington County area.

The National Marine Fisheries Service has announced that the Maine
Landings Bulletin will be discontinued in 1980. This will require DMR
to have»on-iine computer facilities to the NMMFS catch data base but the
data obtained will be more accurate in that they will reflect catches
rather than landings. The data will be updated at least annually and

preliminary monthly data will be destroyed.
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Six men are responsible for the collection and compilation

of Maine's fishery catch statistics.

performed by each is summarized as follows:

Name

Robert
Morrill

Richard
Barnard

Peter
Marcoon

Kent
Glover

Affiliation

Area Covered

N.M.F.S.

N.M.F.S.

N.M.F.S.

York County plus
Portland

Cumberland Co.
(assists Morrill
in Portland)
Sagadahoc, Lincoln
to Friendship
(Knox Co.)

Rockland and Port
Clyde

Knox Co.
(excluding

. Friendship)

Hancock and
Washington Co.

The area covered and duties

Duties

accumulates and checks
finfish landings data
from Portland wharves
using weighout slips.
accumulates lcbster data
from dealers and stores
for his entire area.
accumulates finfish
landings data for York
County using trucking
slips.

performs some biological
sampling at Portland
wharves.

supplies information on
vessel and gear loans.

collects landings data
for all species landed
at those dealers
visited in his area.

collects redfish landings
at Rockland.

performs biological
sampling at Rockland and
Port Clyde.

collects herring
information from Rockland.

collects landings data
for all species landed
at those dealers
visited in his area.

A
{
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Name -Affiliation Area Covered
lewis D.M.R. Statewide
Lozier

Philip N.M.F.S. Eastport and
Wentworth Lubec

Duties

cocrdinates the collection
of herring landing data
statewide.

codes data for computer
processing. Maintains
current catch and effort
records in Maine's

sardine fishery.

collects herring samples
statewide.

obtains landings information
on herring in the general
area.

collects herring samples

in eastern Maine.

assists in annual weir
survey.

records herring imports

These personnel record much of the commercial landings data

{(from their numerous

sources) on weighout slips (purchases from fishing

vessels). One slip is retained by the dealer, one by the fisherman,

one by the port agent, and one is coded and sent to Woods Hole. In some

cases they are assisted indirectly by DMR.

This is true in the case of

soft clam and mussel landings (obtained from Dana Wallace, DMR), alewife

landings {collected from fishermen reported to NMFS by Lewis Flagg, DMR)

and in one case from the lobster landings obtained from six locations in

Brunswick by DMR Marine Patrol Officers.

weilghout form is shown in Figure B-2.

An example of a completed

In addition to weighout slips, the NMFS port agents attempt to

obtain as many interviews as possible and to obtain length and age
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Figure B-2: Completed Weighout Form
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samples of the catch. The interview is conducted with the captain or
mate of the vessel to obtain additional information bf fishing effort
and the area of catch. Since the medium and large size vessels travel
further from the hoﬁe port, a greater effort is made to interview
these vessels. Figure B-3 is an example of a NMFS interview record.
Very few interviews are made in Maine at other than a few major ports
due to logistical problems. The length of the coastline and the
travel time generally preclude the collection of extensive interview
and sample information.

Sampling is done to provide information on length, age and species
composition. Table B-3 gives a summary breakdown for sampling by species.
Five samples per market category, per month, per sampling area are
required. For species not specifically identified in Table B-3 (excepting
shellfish) a basic sampling of 100 from each market category per month
shquld be taken and 25 specimens selected on a stratified basis for aqing.
In 1978 only three groundfish samples were collected in Maine. Management
plans for groundfish for ;he Gulf of Maine generally contain no sampling
information from Maine waters. The problems of data collection vary from
species to species and a description of the details of data collection

with suggested methods for improvement are given for some of these species.

LOBSTER:

Lobster landings (in pounds) are collected by DMR and NMFS port
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Figure B-3. Otter Traw! Interview
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Table B-3. Sampling requirements by species, number and type.

Species Lengths Scales Otoliths
Blackback 100 25 -
Cod:

Scrod 50 - 10

Market 100 - 20

Large/whole 100 - 20

Mixed 100 - 20
Cusk 100 - 20
Dab 100 25 - -
Gray Sole - 100 25 -
Haddock:

Scrod 50 15 15

Large 100 20 20
Adult Sea Herring 100 - 30
Lobster 100 - -—
Mackerel 100 - freeze 30 fish

30
Pollock 100 20 -
Redfish 100 sexed - 10

10
River Herring:

Alewife 100 - 20

Blueback
Sea Scallops 200 - -
Shad 100 25 25
Shrimp 50 - --
Silver Hake 100 sexed - 10

10
Squid S0 - -
Striped Bass 100 25 25
White Hake 100 25 25 -
Yellowtail 100 sexed 25 -
25
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agents from sampling locations within their areas of responsibility.
Additional information on the length-frequency and mean weight, sex,
and number of culls and shedders in the commercial lobster catch is
available by dealer, by county, by month and for the nine month
sampling season (April-Dec.) for the years 1966-1979 in DMR lobster
project records. These records also contain information on catch,
effort, and catch/effort expressed as lbs/trap haul, numbers/trap haul,

numbers/trap haul set-over-days, lbs/boat day, and lbs/man day.

PROBLEMS IN THE COLLECTION OF LOBSTER LANDINGS INFORMATION:

1. No landings are recorded for lobsters that are peddled
cr consumed by fishermen. The magnitude of these
landings is unknown but is felt to be substantial and
increasing in recent years.

2. Some lobster landing sites are not known to the port
agents, although most of the landing sites are known
and visited.

3. It is possible that some lobster landings are
reported twice; this may occur in situations in which
port agents collect landings data from facilities that

buy lobsters from other dealers.

POSSIBLE IMPROVEMENTS:

1. There should be a routine comparison of lobster data collection

- ..
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sites visited by the DMR lobster research project and those
sites visited by port agents.

2. A sampling program could estimate the amount of lobsters sold
direcﬁly from fishermen to consumers by sampliné individual
lobster fishermen. Such data would be expensive and very
difficult to collect since fishermen are reluctant to provide
such data. The value of such data would be difficult to assess

but this approach should be seriously considered.

HERRING:

Fishery inspectors of the Maine Department of Agriculture staﬁioned
at the sardine canneries provide the basic sardine catch data on two
forms: an inspection slip and catch cards (Figure B-4). Each inspector
fills out a daily inspection slip and an accompanying catch card for
boat load of fish arriving at each sardine plant in his area. The

inspection slips are sent to the Maine Department of Agriculture while

 the catch cards are sent directly to DMR at Boothbay Harbor. Every

three weeks or so; the Department of Agriculture sends the daily
inspection slips to Lewis Lozier at Boothbay Harbor. The catch cards
supply the name of the sardine plant, the amount of fish landed at the
piant.either in bushels or hogsheads, the date of.léndings aﬂd type of
fishing gear used, the fisherman's name, where the fish were caught, how
the fish were utilized and average number of fish packed to the sardine

can. Usually the fish were packed as sardines but there were times when
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part or all of the catch landed was rejected for use as sardines and
were sold for lobster bait or sent to a reduction plant. A daily
inspection slip (required by the state) reported the condition of the
herring, processing information and statistical data of the catch such
as catch amount, numbers of fish packed per can and catch location.

Peter Marcoon collects landings information from fillet plants in
Rockland and Philip Wentworth collects the landings from adult herring
proceésing facilities in Eastport and Lubec. Lewis Lozier collects. the
landings information from freezing and filleting facilities in Boothbay
Harbor and filleting facilities in Bath aﬁd Yarmoutﬁ. Herring imported
into Maine are collected monthly at the custom offices. All the
iandings data are computerized at NMFS, Woods Hole, Massachusetts and
can be retrieved by week, biweekly, gear, county, moonphase, and by area
within a section (see Fig..B-5). Herring landings information is
reported in Maine Landings by gear type, by county, and by month.

The landings data collected for herring are by far the most complete
for any of Maine's fisheries. At least part of the reason for this stems
from the fact that at least nine peoble are involved in the collection
of this information}in a cooperative program among Maine's Departments

of Agriculture, Marine Resources, the sardine industry and NMFS.

PROBLEMS IN THE COLLECTION OF HERRING LANDINGS INFORMATION:
1. Herring obtained from both the stop seine and weir fisheries

and sold as lobster bait are not recorded in the landings.
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Figure B-5 Statistical sub-areas, -areas and sections of the Maine coast
used in reporting catch and biological information concerned
with herring fisheries. The location of sardine plants with

and without sampling freezers is shown for 1369.
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2. When sardine abundance is high, catches are underreported.
Sampling of the Maine sardine fishery for disease, growth, age,

racial characteristics, etc. began on a limited basis in 1960. 1In
1963, an intense sampling program was begun as chest type freezer (22
cubic foot) were installed in eight sardine plants along the Maine
coast (Figure B-5) for sampling purposes. 2aAn effort was made to collect
a minimum of two samples every two weeks from each subarea or 84
samples every two weeks along the Maine coast during the fishing season.
State fishery inspectors (Maine Department of Agriculture, Division of
Inspection) which were on: duty at each sardine cannery took a sample of
approximately 100 fish from each carrier as the .sardines were unloaded
at -the cannery. Sample boxes wére provided (Fig. B-6) with spéce
allotted for the desired information about each sample on>the cover.
The inspector provided the information on the cover of the sample box
and placed the samples in the freezer. Approximately eve£§ two weeks
the samples were collected‘and returned to the Boothbay Harbor laboratory.
The following types of data were then taken from each sample from 1963 to
1973:

(1) BAge information—year class, month of life, year of life

(2) © Lengths—total and head (to nearest mm)

{3) - Body weight (to 1/10th of a gram)

{4) Meristic counts—vertebrate, pectoral and dorsal fin rays

(5) Fecundity-—egg number, gonad weight (nearest gram), maturity

stage
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to sardine inspectors for sampling
purposes.
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(6) Sex
(7) Disease and parasites-—counts of cestodes and nematodes,
presence or absence of fungus, pigment spot and
myxosporidian
From 1973 to the present, length, weight, otoliths for aging, sex, and
stage of maturity were recorded. In 1978, 421 samples were processed
in Maine and 540 were processed through October of 1979. The present

sampling system is adequate for most types of management needs.

SOFT-SHELL CLAMS AND MUSSELS:

Soft-shell clam and mussel landings are compiled by DMR and the DMR
and NMFS port agents collect the landings information from DMR records
at Hallowell. Since 1964, all shellfish dealers ha?e been required by
law to submit monthly purchase records listing the number of diggers,
the number of bushels dug, and the area dug during each day when
purchases were made. The total nuﬁbér of bushels are then accumulated
for each town and reported by county, by month, and vear in the DMR
records. Port agents collect the value information (price/bushel) from

various sources including dealers and the warden reports.

PROBLEM AREAS:
1. Some dealers occasionally do not list the towns where the
clams are dug.
2. The diggers may not report ac;urate digging locations to

"'the dealers.
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The landings data for the western part of the state are

incomplete because an unknown number of bushels are

peddled or sold directly to markets and restaurants
without passing through a dealer. The problem is not as
serious in the eastern part of the state because of the
lack of outlets.

The reliability of the information regarding number of
diggers and number of bushels reported, is not checked.
No attempt is made to estimate the landings of "mess
diggers."

The MDMR has been informed by dealers in Washington County

" that the mussel landings are greatly underestimated.

There has been a problem in recording Casco Bay mussel
landings. For instance, during 1978, 33,781 bushels of
mussels were recorded for the month of June when the
entire area was closed because of PSP. Some of the
apparent errors have originated within the DMﬁ data

recording and compilation system.

POSSIBLE IMPROVEMENTS:

Some additional field personnel could be used to check
the accuracy of the landings data. DMR personnel
presently being used to check shucking houses could

assist with this matter by interviewing diggers
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independently of the dealer's record.

2. An automated printout system for dealer's landings would
be of value.

3. The monthly record of a dealer's purchases lacks value
information. This information could be easily recorded
with the daily entry if a space for recording the
information were available on the form.

4, Catch/effort information for the soft-shell clam and
mussel fishery are available from the dealer reports in
the form of bushels/digger/day (by town), but this

information has never been compiled for analysis.

MARINE WORMS:

Kent Glover and Richard Barnard collect marine worm landings
information each month at all dealer locations between Wiscasset and
Jonesport. Dealer listings are reviewed annually from DMR license
applications. The landings are collected in numbers and converted into
and reported in Mlaine Landings as pounds.

Additional information on the length frequency and mean length,
weight, sex, and cohdition of the commercial bloodworm and sandworm
catch is available bY»dealer, by county, by month, and for the six-
month sampling period (April-Sept.) for the years 1973~-1976 in DMR
records. These records also contain information on catch, effort, and

catch/effort in the form of numbers dug/tide, numbers dug/hr., pounds
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and coastwide

PROBLEM AREAS:

1.
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pounds dug/hour by county (Lincoln, Hancock, Washington)

by month and six-month period.

It is known that several dealers do not always give
accurate information for Maine Landings and occasionally
the monthly count for a dealer may be off by 10,000-20,000
worms. A significant problem is reporting the landings

in the correct month. If the dealer does not keep his
records up to date the worm landings may be recorded as
having occurred in the following month.

The conversion factors used to convert numbers into pounds
in Maine Landings have been erroneous since their incep-
tion. One dealer has informed DMR that he aided in the
originial error bybselecting the longest worms possible

to make up a pound. The degree of error involved is

shown as follows:

The conversion factor used The actual value derived through
in Maine Landings a random sampling of the commercial catch

1973 1974 . 1975 1976

44/1bs. (bloodworms) 219/1b. 191/1b. 172/1b. 171/1b.

40/1bs. (sandworms) 83/1b. 82/1b. 78/1b. 86/1b.

3.

There are no collections of landings data from the western
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portion of the state where locally dug worms are sold at
some bait and tackle shops, marinas, and used on headboats.
Sometimes there are errors in the value of the worms
reported. These exrors occur when a variable price is

paid for worms of different sizes. This information is
difficult for the dealer to document.

Occasionally, no information is recorded from new dealers
because their operations have not been discovered by the
port agent. This problem is usually corrected promptly
although dealers have been known to operate for several
years unknown to the port agents.

It is generally not known by the port agent if the landings
;ecofded by a dealer include the landings of his suppleﬁental
buyers. This results in double counting and recording of

data from the wrong area.

Other problems associated with possible future attempts by DMR to
sample marine worms (for catch, effort, and size information) at

commercial landing sites are discussed in greater detail in Element B-5.

POSSIBLE IMPROVEMENTS:

1. The landings data could be improved if the State issued

z .

a dealers record book that could be filled ocut during

each low tide buying period. Voluntary dealer input would
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be required to design such a book.

2.. The landings should be reported in numbers and new
conversion factors should be used to convert numbers to
pounds (if it is felt that information of this nature is
still essential).

3. The port agents should review the DMR list of licensed
marine worm dealers more frequently or the DMR should

- routinely send a current list of licensed marine worm

dealers to the port agents.

REDFISH:
The majority of the redfish landings data are collected from two
large processors bj NMFS port agents in Portland and Rockland.

Incidental catches are also recorded from many other ports.

PROBLEMS IN THE COLLECTION OF REDEISH LANDINGS INFORMATION:

The large commercial landings at the two large processors comprise
the greater portion of the catch but some redfish are landed at small
processors and sold directly from the fish counters as fresh fish. These

small landings probably go unreported.

ALEWIVES:
Since 1874, towns with alewife runs have been required to keep
landings information. The selectmen in each town supply Lewis Flagg

(DMR) with the name of each run foreman. These names are reported to

o

ml . .
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port agents who then collect the monthly landings information through

interviews or mailings.

PROBLEM AREAS:

1.

The data are collected on a watershed basis and presented
in Maine Landings by county. The most useful reporting
form for these data would probably be on the Qatershed
basis.

Alewives and blueback herring landings data are lumped
together.

Alewife data are collected in bushels and reported in
pounds. Some run foremen report their catch to the data

collectors in bushels.and others convert bushels to

. pounds using their own conversion factors. Some conversion

factors are 70 lbs/bushel and others are 80 lbs/bushel.
Apparently some non-reporting exisﬁs at the St. George
River and Nequasset runs; some bait sold to fishermen is
not recorded.

A number oﬁ problems occur in the reporting of monthly
data. Sometimes fish caught in May and‘June are reported
for July and August. April landings are often estimates
based on past experience which are then "adjusted" in the
final Maine Landings. Most of the data available are from

the river fisheries but landings are frequently reported
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in months when these fisheries are not operating. There
is an expanding inshore industrial fishery for alewives
and blueback herring and these landings are not recorded

but may be lumped as fish for reduction.

OTHER FINFISH:

Finfish landings are collected by DMR and NMFS port agents from
locations reported within their individual areas of responsibility. At
each location, the port agents record the finfish landings for each
vessel trip reported on federal weighout slips by the dealer. Most of
the 1andings data collected from York County (approx. 95%) are obtained
from the sales slips from 3 trucking firms. The port agents believe
that they record about 75% of the fish landings'for the 15 ports they
visit. All landings data are collected monthly and accumulated by
vessel size, by gear used, by gear size (in some cases), ﬁy species, by
species size (where applicable) and by county, and recorded in Maine

Landings.

PROBLEMS IN THE COLLECTION OF FINFISH LANDINGS INFORMATION:
1. The port agents collect landings data in 15 ports and there
are undoubtedly numerocus other sites where fish are landed

but where no information is collected. " There is some

evidence for this since a list of 29 facilities visited by

port agents does not correspond with: 1) a list of finfish

dealers who have received dealer logbooks; 2) a list of

e > 3
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wholesale fish dealers recorded from the telephone
directory and 3) DMR licensed wholesale seafood dealers
and processors who either purchase fish directly from
the boats or operate finifish unloading facilities.

2. At certain facilities where the port agents collect
landings data, the major facility may aiso have supplemental
buying stations. In some cases it is not known if the
landings at the supplemental buying stations are reported
with those of the major facility.

3. The data collected are landings, not catches, and generally
the data are used as catches. For some species, the catch
wiﬁhin the water of a county are twice the reported
lahdings in that county. For example, the reported
landings of herring in Washington County in 1978 was 14.7
million pounds whereas the catch as determined from the
catch cards was 28.2 million_pounds. For this species
the differences between landings and catéh are well known;
for other species they are not.

Numerous other problems associated with possible future attempts by
DMR to sample finfish (for catch, effort, and size information) at
commercial landing facilities, are discussed in greater detail in

Element B=-5.
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PERIWINKLES:

The names and locations of people and facilities dealing with
periwinkles have been obtained either directly or indirectly from the
most recent listing of DMR licensed wholesale seafocd dealers and
processors and from the DMR shellfish records. This list is included
in Table B-12 along with collection sites visited by port agents. Most

of the reported landings are from Washington County.

PROBLEM AREAS:

1. Landings data are incomplete. In Washington County,
landings have beeq obtained from only 2 of 18 known
dealers. Telephone interviews suggest that, in fact,
most of the shellfish dealers in Washington County buy
and sell periwinkles. Telephone interviews indicated that
two Jonesport dealers purchased 60 thoﬁsand pounds of
meats in 1977. Reported 1977 Maine landings were 11
thousand pounds of meats for the county based on two
dealers, one in.Lubec and one in Eastéort. The combined
total 1977 landings therefore, of these four dealers
were 71 thousand pounds of meats. If we conserﬁatively
assume that these four dealers buy as mény periwinkles
as the remaining 14 dealers combined, the total 1977
harvest would have been 140 thousand pounds of meats; 13

times the reported landings.
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MACKEREL:

Atlantic mackerel, in addition to being an important commercial
species, is an important species in the recreational catch along the
Middle Atlantic and Northeast coasts of the U.S. DuringAthe past 15
years, it has been among the dozen most important species of fishes to
anglers, especially to anglers fishing from party and charter boats.
In Maine and the Canadian Maritimes, large numbers of mackerel are
caught from'docks and floats or in skiffs close to shore;

In nationwiae surveys and in a survey of the Northeast, mackerel
ranked 12th, 7th, 3rd, and 7th in 1960, 1965, 1970, and 1974,
respectively, in total weight of recreational catches from Virginia
through Maine. The catches of mackerel are not known for any of the

recreational fisheries and the commercial catch data are questionable.
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ELEMENT B-~3. EVALUATION OF THE NATIONAL MARINE FISHERIES SERVICE
LOGBOOK SYSTEM.

The mandatory logbook system of the National Marine Fisheries
Service,.scheduled for implementation on October 1, 1979, has the
potential to become our most important resource of commercial catch

! .
data. Our reviews and investigations tend to show, however, that this
potential may not be realized immediately, owing for the most part to
fisherman attitudes and enforcement problems. We have attended two
formal conferences with NMFS and the New England States on the logbook
system, and many problems of implementation, enforcement, completeness
of requirements, data compilation, and data accessing remain to be
resolved. At the first of these meetings, a pérmanent Statistical-
Technical Committee was appointed. This committee, to thch we have
assigned a DMR scientist, is a working qroué composed of member-scientist
from NMFS and the New England States. The committee met again on May
10, 1979, to address such practical problems as data sharing and
standardization of processing methods. The committee put together a
Fishery Statistics—Data Collection Program outline (Table B-4) which is
being used tc describe the data collection system in each state for
coordination purposes. . Thus, even if the logboock is not of immediate
use in improving the data collection system, the problemsg of implementing

a logbook system have produced a new look at the overall problem which

is a significant step forward.
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Table B-4 Fishery Statistics Data Collection Program Outline

TISHERY STATISTICE

DiATA COLLECTION PROGPANS

1. Specific Nata Collection Program Hame

A. General Description of Program
1. Ahuthorization for Collection {known confljcts)
a. Enforcement regulations
2. Methods of Collecting Data

B. Purpose (Intended) - Use of data, objectives of managcment
programs and how the data will be utilized to achieve
objectives and enforcing existing regqulations.

C. Types of Reporting Tools and Coverage
1. Type l R
a. geographical
b. frequency
c. 1identification (who) - major vs. minor contributions
2. Type 2
a. others which fit your program or needs

D. Flow of Data
1. Identify Point to Point(s}
2. Product Output{s) - Summary reports, publication{s)

E. Data Jtems Collected

F. Existing Automatic bData Processing
1. Formats and Flow Diagrams
2. Access Potentials and Restrictions

G. Tunding/Resource Required to Support Current Programs
1. Personnel
2. Egquipment and Supplies
3. A.D.P. Processing

H. Problems
1. Data Exchange/Data Access
2. Limitations
a. Redundancy within Program
b. Overlap with cther Prcgrams
€. Others

11. Coordination with:
A. Other State Programs
B. National Marine Fisheries Service
C. Regional Councils
D. State-Federal Program or Other Federal Agencies
ITI. Data Need Yet Not Currently Collected

IV. KXnown Access .to Data by outside Sroups/Constituencies

V. Need llon-existing Resources for Further Program Development (all asnpects
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In this contract segment of our coastal zone program, we were
going to evaluate the logbook system against an improved port sampling
system. This was planned when the logbooks were to be in place on
April 15, 1979. With the postponement of mandatory logbooks until
October 1, this comparison could not be accomplished in this contract
segment.

The primary intent of the National Marine Fisheries Service
mandatory logbook reporting system is to collect catch and effort
information and to accumulate a data base for the assessment of the
condiﬁion of the fish stocks in accordance with the Fishery Conservation
and Management Act of 1976 (Public Law 94-265).

The use of logbook reporting under the FCMA originated with a
mandatory requirement for all permitted vessels fishing for groundfish
in March, 1977. This was a carryover from ICNAF and even the same forms
were used. On November 8, 1977, the NEFMC Regulatory Measures Committee
met in Peabody for the purpose of designing and implementing uniform
regulations that would be a basis for future management plans. Among
the items discussed was a uniform logbook report form that would be
useful and recognizable all along the Atlantic, Gulf of Mexico and

Caribbean fishing areas. On February 16-17, 1978, the Committee met

again in Crystal City, Virginia where a sub-committee made recommendations

for the substance of the logbock reports. NMFS was requested to put

together a model based on these findings. On May 22, 1978, a Committee
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meeting was scheduled for Peabody. Representatives of the Regqulatory
Measures Committees of the Mid-Atlantic, South Atlantie, Gulf of Mexico
and Caribbean Fishery Management Councils were invited to participate and
all did so. The only two items on the agenda were review and adoption of
common vessel loghooks and common dealer logbooks for all finfish. The
drafts provided for comment were constructively criticised. As a result,
- the report forms were completely redesigned and on June 9, 1878, were
sent by mail to all members as well as the Northeast Fisheries Center
for comment. Substantial constructive comments were received and
changes made in the forms. Sample vessel report. forms were then
distributed to port agents to circulate among the captains of fishing
vessels for their comments. Some of these were of a constructive nature
and further changes were incorporated. Further meetings were held with
the Statistics Branch and the NEFC, who had the responsibility for
processing the material and would be major users. In October, samples
of the forms were provided to Ehe Executive Director of the New England
Council, who in turn distributed to all Council members for comment and
suggestions for change. Minor changes were made right up to the day
that the material was sent to the printers.

The logbocks for finfish fishing vessels and finfish dealers and
processors were delivered from the printers in léte March and early
April. On April 16, NMFS started mailing, by certified mail, two

coples of the appropriate logbooks, along with cover letters to all
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holders of commercial fishing permits in the groundfish and herring

" fisheries, and to all dealers and processors that had been identified
as first purchasers by the states or the NMFS Statistics Branch. The
cover letter included the information that meetings would be scheduled
in the near future to discuss any problems they might have with the
report forms. A notice of the meeting schedule was mailed to all
permit holders, dealers and processors who received logbooks. Notices
were also sent to the media mailing list. Thirteen meetings were then
held from May 7 to June 29 from Maine to New Jersey.

All of the meetings were conducted by outlining the purpose of the
reports, clarifying some possible problem areas, and then asking who
had problems with the vessel report form. People were specifically
asked to comment on the format of the report forms as well as problems
they anticipated in complying with the reporting requirements. As a
result of these meetings, it became obvious that some administrative
accomodations were necessary to make the system operate effectively
with a minimum amount of industry disruption. The vessel report format
apparently did not require major changes at the time, but.could be
improved in the next printing. Clarifying some of the instructions is
one obvious necessary change. The dealer/processor report form was
another matter entirely. It will be necessary to make some major
changes in the present form and probably two and perhaps three separate
forms will be necessary to meet the particular needs of all industry

segments. A task force of industry-government people was put together
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to accomplish this.

The question of enforcement use of the logbook data is a serious
one. The log reports could be an effective law enforcement tool and-
would improve the efficiency of enforcement. The log reports required
of the 100 plus gross registered ton vessels and others since 13977 have
been used for enforcement with little apparent hardship on the fishermen.
However, it has been agreed that the enforcement use of the new vessel
log reports for groundfish will be restricted to the requirement to
report and that the reports must be accurate. This is a departure from

enforcement policy in other fisheries (such as herring and surf clams)

-where the present reporting system could be used for enforcement.

The concern with the confidentiality of the information provided
in the log reports is based on several factors. The need to protect
industry information from compétitors is prevalent in some cases, while
in others the availability of information to the Internal Revenue
Service is questioned. Some people feel that availability to enforcement
agents violates the confidentiality of the information. The first two
concerns will be covered by regulations issued by the Secretary of
Commerce in compliance with Section 303(d) of the FCMA. It Would then
require a coﬁrt order to release the information except in aggregate or
summary form. Since the log report form mandate cannot be met without
enforcement. agent participation, the opinion that this violates

confidentiality can only be answered by the fact that the agents are



60

covered by the same strong confidentiality statutes as other federal
employees and will not operate in violation of the Secretary's
regulations under the FCMA, or any other applicable regulation or
statute. Probably only through several years of practice will industry
concerns in this area be lessened. More specifically, NMFS has agreed
té accept records of fishing locatipn by chart area so exact fishing
locations would not be available at all. This accommodation appeared
to satisfy the most oftén mentioned concern with reporting by vessels.
EMuch of the above was taken from a report on the logbook informational
meetings by Dick Seamans to the Chairmen of the Atlantic Groundfish and
Atlantic Herring Oversight Committees].

While NMFS has recognized many of the problems with the logbooks
and made many changes, many problems still exist and are listed below.
It should be remembered, however, that no new system like a logbook
system can be suitable for all énd the implementation of such a system
could be held up for years in attempts to recognize everyones conéerns.
The logbook report program was originally envisioned as a dynamic one,
| subject to change as necessary to afford the industry the opportunity
to provide the best data available as a basis for management decisions.
To proceed now seems appropriate to DMR given that changes will occur

as we go alongd.

LCGBOOK PROBLEM AREAS:

A. The poor design of the mandatory logbook system:
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Port agents routinely using the weighout forms (Purchases from
Fishing Vessels - see Fig. B-2) believe there is no walid
reason for changing the format; most of the features were
already in the desirable form and all that was needed was a
code number.

The old weighout slips were routinely used as receipts by the
dealers. The dealers are now very concerned that the logbook

forms cannot be used conveniently as receipts.

" The logbook is large, unwieldy, and does not resemble any

standard business form.

The new fishing vessel and processor's records require (see
Fig. B-7) a record of the fishermen's permit numbers. The
processors believe that this will result in additionai book-
keeping for them.

The weighout form presently in use has a place for the value
entry (price/1b). The‘new fishing vessel records do not have
any such entry and the value entry is reported on the
processor's record. There is, therefore, no way to check the
price that the processor said he paid the fisherman against
the fisherman's reported landed value.

There 15 no way to compare the areas fished between the old and
new forms. The data are currently recorded by statistical area

but in ‘the new log, it is proposed that this information will



Figure B-7:

' The proposed vessel and dealer log books
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be reported by degree squares.

There are no places for totals on either the fishing vessel or
the processor's record. Most of the dealers add the catch by
pounds and value on the weighout forms and mistakes can be
backchecked. The lack of space for totals on the new logbooks
makes this difficult.

There is no space on the processor record to indicate where the
fish were landed. The importance of this information is that
some dealers buy in several towns and some fishermen sell in
several towns or to several dealers in the same town.

They type of boat or gear used does not appear on the proceséor's
record -of landings from a particular boat.

There are spaces for only 5 digits on the processor's record.
Redfish and herring catches are frequently in six digits.

The port agents will be using the logbook forms most frequently
but tﬁey will be receiving the fourth copy which is usually
illegible.

State and federal personnel wh§ are familiar with the use of
four~-carbon weighout slips believe that the type of carbon used
in the new logbooks will deteriorate with ége, and under most
operating conditions aboard small vessels, they will be totally
illegible because of damp conditions,

Secretaries working in the dealers offices may have difficulty

applying enough pressure to produce a fourth legible copy.
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Processors are not required to send a copy of their new log
entries to the port agents. The port agent only has the right
to inspect the log.

Many of the fish and some of the size categories used in Maine
are not listed onthe logbook. The processor will therefore
have to complete more paperwork because he will be required

to write the fish names in the blank spaces provided.

The processor must send in the completed dealer log sheet
within 48 hours of the end of the fishing week. Many dealers
ship to New York and Baltimore on consignment and have no
information on prices that they, and consequently the fishermen,
will be paid until the fish are sold. Three or four days may
be required to truck and sell the fish and receive payment in
the mail.

One dealer sends copies of his sales slips (collected from
between 50 and 90 fishermen) to the Portland port agent four
times per week. This port agent extracts the York County

and Portland area landings from the sales slips, transfers

the information to weighout slips, tabulates the landings, and
then mails the femainder of the sales slips to Rockland where
another port agent performs a similar service for his area of
responsibility. The mandatory nature of the processor's

logbook record and the time requirements involved, may
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necessitate that this dealer employ two additional people.

B. A deterioration in the quality of lahdings data.

1.

Fishermen may be reluctant to record:accurate information about
the areas fished in the logbooks when they know that the

guotas do not apply equally to all areas (for instance, the
coast of Maine within the 3 mile limit has no fishing
festrictions and has, therefore, been designated by some aé a
"free" fishing zone).

Fishermen are not going to record accurate information about

the amount of fish landed, or the species taken, in logbooks

‘'when they know that accurate information will result in

"filling the gquota" sooner.
The DMR field sampler informs us that it takes twice as much

time to collect half as much data using the new logboock form.

C. A deterioration in communication between fisheries managers, data

collectors, biological samplers and fishermen.

1.

It is desirable to have an agent checking the collected data
through personal contacts with Maine fishermen and dealers.
It is unlikely that,initially,,the quality of information
obtained from a mandatory logbook system will approach that

obtained from personal contacts. In addition, an agent on the

" wharf can find and correct a reporting problem as it occurs
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whereas the same problem might go undetected in the logbook
system.

Under the present system of data collection, there is no
relationship between data collection and biological samplingv
on the one hand and law enforcement on the other. This
division is desirable for the continued collection of reliable
information. Accurate information cannot be collected when the
fishermen are scrutinized by law enforcement personnel. The
proposed mandatory logbook system initially dictated that the
data collectors were closely involved with law enforcement.
This initial problem has been corrected by recent legislation
which assures the confidential nature of logbook information
as it applies to federal fishing violations, there is little
to prevent state marine law enforcement personnel from
convicting fishermen with their own logbook records.

The fishermen are required by law to supply information to
NMFS regarding their catch and effort but there is no stated
plan for the MMFS to send any information back to the fishermen.
Fishermen who have willingly provided catch data in the past
are increasingly reluctant to continue this practice and thgy
spend a great deal of the vessel interview time complaining

to the sampler about the new logbook systems.
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D. Miscellaneous problems encountered.

1. The port agents have been notified by some fishermen that, once
the mandatory logbook system goes into effect, they will receive
no more cooperation from the fishing industry.

2. Past experience with logbooks in New Bedford indicates that a
logbook system is inoperabie.

3. Fishermen with small operations report that they cannot afford
the additional time and manpower required to keep logbook
records. Some businesses are able to cope with the additional
costs of hiring personnel to fill out government forms but
many in the New England fishing industry cannot do this.

The numerous logbock problems anticipated by the state and feéeral
personnel that were interviewed suggest that there is no reason to
bélieve that the proposed logbook system will yield much useful
management data in the immediate future. In other fisheries and other
areas, however, the system has been very useful. As dat; demands
increase, a logbook system seems the only feasible answer. 1In the long
term it is hoped that New England fishermen will come to realize the
value of their data and provide the information needed for proéer

assessment and management.
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Element B-4. REVIEW AND AUTOMATE DMR LICENSING AND PERMIT SYSTEM

The current DMR licensing system, with the exception of lobster
and crab licensing, is a manual system with limited retrieval capabilities.
License applications sent to the DMR Hallowell Office are inspected for
completeness and assigned a license number, an official license is typed

and mailed to the applicant, and the application is manually filed. Any

R R S s N

- s

information on file is thus available only if manually retrieved.

The Department currently issues 21 types of licenses or permits
using 21 types of license or permit applications. There are a total of
121 qﬁestions on the application of which 98 appear on, at most, .two
different types of applications. ' Only two of the questions appear on
all 21 types of applications. Responses to 30 of 121 application
guestions are used to complete the 21 differeﬁt licenses. A given
license form requires, at most, responses to 1l different application
questions.

Automation -of the DMR licensing system in its present form would
have required an unnecessarily complicated system that would have been
difficult to develop and expensive tb operate. It was decided to

consolidate the existing application forms into two basic formats.

Sample form are presented in Figures B-8 through B-9.

With the contracted assistance of the State of Maine Central
Computer Services  (CCS) a prototype autcmated system for lobster and

crab licensing was developed. Under this system, which was operational
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FIGURE B—-8. APPLICATION FORM FOR HARVESTING LICENSE

FAILURE TO FILL OUT OR ANSWER ALL OF THE QUESTIONS WILL DRLAY LICENSING

) onew 7 RENEWAL
I . Fill out, aign -and return with proper tee to the Department of Marine Resources,
o {7 lohster & Crab llallowell State House Annex
: Auguata, Maine 00433
0 /7] Commereinl Shellfiagh .
APPLICATION FOR IIARYESTER LICENSE
{7 Marine Worm Diggera ) W -
I hecrehy apply for o Marine Reaources tarveater License for the year ending December J1, ot
., ¢ -7 Coumercial Fishing b :
4 §ingle Opecator and cectify thac I am eligible to hold such .1§ense
. = Commevcinl Fishing Name, Address . o
TS vt Crew Individurl person only Street nnd Number
Hanrealdent ' Lepal Residence L
T amereinl Flahing _ City ot Town State Zip Code
Oate of Birth Weight Hetght
[ Sea Moas .
HAVE YOU HELD A LOBSTER AND CRAB FISHING LICENSE WITHIN THE PAST 3 YEARS, IF S0 GIVE NUMBER
; Honresident
Sea Moas If undac 18 years of aga, give Father's or Guardian's Legal Residence .
25 [ Senllep - Next preceding the date of thia npplication, how leng have you been a legnl restdent of Matur!_

Boat Mame and Maine Registration # or Document / Womeport____

]
If Lobater and Crab Llcense PLEASE STATE AUOY COLOR

Are you g Lobeter and Crab Sternman? Yes No

Under Title 12, Section 306 signature of applleant

Tel. Na.
authorizes inspectien by law enfarcement affterva.

Date Signature

A1l checks and money orders ehould be made Payable to the Maine State Treagurer
NOTE: After Sept 10 the license fee is ) for the remainder of the Calender Year.
Application on its face indlcates compliance with stntutory eritaria,

INFORMATION ON REVERSE SIDE MUST BE COMPLETELY ANSWERED,

QUESTIONS MUST BE COMPLETELY ANSWERED. ANY FALSE STATEMENT OF MISREPRESENTATICN
WILL RESULT IN REVOCATION OF LICENSE AND PROSECUTION IN COURT.

NEW APPLICANTS AND PERSONS WHO HAVE NOT HELD A LICENSE IN THE PAST 3 YEARS.
(Juvenile applicants must have Pareat or Legal Guardian f£1l11 out and sign this section)

1. Indicate the period(s) during which you have been a legal resident (domieiliary of the State of Maine.)

2. During any period indicated in response to question #1 were you prasent in Maine only or primarily durine
the summer months? YES NQ

3. 1If you moved to Maine in the last year, on what date did you begin your domicile in Maine?

&, Are you registered to vote {n the State of Maine? YES O

S. Did you Eile a Maine Income Tax this vear? YE§ N0 1f NO explain why?

6. Do you hold a Majine Driver's License?’ YES NO
7. Do you have a Motor- Vehlecle registered in Maine? YES NO

8. Do you have a Watercraft. registered in Mzine? YES NO

(Date) (signed)

(RESEARCH SURVEY SUPPLEMENT)

1. Number of months harvesting last year:
2 [f a boat will be used in the harvesting operation, complete the followingp:

a) Boat length: b} Boat tonnage: ¢) Boat engine horsepower:

d) Boat equipped with: Chart Type Depth Recorder Radio Telephone Hydraulic Pot Haulet

Loran C Scanning Sonat

renewing a Lobster and Crab License, state number of lobster traps fished last year:
If renewing a Commercial Sheilfish License, complete the following:
a) Average number of bushels of shellfish dug per day last year:
b) Kinds of shellfish tsken last year: Clams Mussels Quahogs
¢) Shellfish were taken from what towns: , s

ISy
-
-

5. If reneving a Marine Worm Diggers License, kind(s) of marine worms dug last year:
’ Bloodworms Sandworms
6. If Commercial Fishing License application, complete the following:

a) Type(s) of gear to be fished: Fish Trap | Weir GL11 Net Purse Seine e
Stop Seine Otter Trawl Midwater Trawl .
Pair Trawl Tub Trawl Other, Specify .

b) Fixed gear (Figh Trap or Weir) to be located in the Town(s) of: , o
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FIGURE B-9. APPLICATION FORM FOR DEALER LICENSING

{7  RENEWAL
Wholesale Seafood

Wholesale Seafood
Supplemental

Retall Seafood

Lobster
Transportation

Lobster Trans,
Supp lemental

\Shellfish
Transportation

Shelifish Trans.
Supplemental

Lobster Meat Permit

Marine Worm Dealer

Marine Worm Dealer
Supplemencal

Wholesale Crawfish

Retail Crawfish

Craufish
Supplemental

.'—\ .
FAILURE TO FILL OUT OR ANSWER ALL OF THE QUESTIONS WILL DELAY LICENSING,

F11l out, sign and return with proper fee to the Department of Marine Resources,
. Hallowell State House Annex
Augusta, Maine 04333

APPLICATION FOR DEALERS LICENSE
(Submit separate application for each additional supplemental license.)

Application is hereby made for a Marine Resources Dealer Licemae for the year ending
December 31, 19 ., License to be issued in the name of:

NAME
(Print) (Partnership or Firm, if such
ADDRESS
Street and Number City or Town County State 21p Code
Location of Business If doing business from or on a vehicle
deseribe below;
Tel, No. .
DESCRIPTION OF VEHICLE
Make ) Year Registration Model
Engine No. Color If leased vehicle, give company name

HAVE YOU HELD A DEALEPS LICENSE WITHIN THE PAST 3 YEARS? If YES GIVE TYPE ANI NUMBER

Under Title 12, Section 6306 signatyre of applicuat
' suthorizes inspection by law enforcement offlcrra.

By
(Date) Signature of the owner or an Authorized Officfnl

of Firm

NOTE: 1. All checks and money orders should be made Payable to the Maine Stace Tresnurer,
After Sept. 30 the license fee is 4 for the remalnder of the Calendar year
). New Marine Worm Dealer appllcants must furnisgh proof of six months legal
residency. ' .
4, Application on its face indlcates compliance with statutory criteria.
INFORMATION ON REVERSE SIDE MUST BE COMPLETELY ANSWERED.

(RESEARCH SURVEY SUPPLEMENT)

1. If applying for either Wholesale Seafood, Wholesale Seafood Supplemental, or Retail Seafood
Licenae, complete the following:

Seafood(s) handled at the astablishment for which this application is being made:

Clamsg » Quahogs , Mussels Shrimp .

Crabs . Lobsters , Herring (Sardines) ,

Finfish s Others

2. If applying for either Wholesale Seafood or Wholesale Seafood Supplemental License, ;ample:e
the followlng:

Will seafood he processed at the ectablishment for which this application is beinpg made? YES NO

1F Yes, what will be ﬁtoduced? Canned Products

Number of employees at the establishment for.which this application is being made:

., Frozen Products . \

Smoked Products . Fresh Products

Fish Meal Specify

, Other,

———————e

3. If applying for a Retail SeaFood License, type of business establishment:

Hotel

» Restaurant . Roadside Stand , Store or Market

- =S Su U B B0 NE oW o BN ==
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in January 1979, incoming lobster and crab license applications were

assigned license and town code numbers at the DMR Hallowell office and

then taken to CCS where certain items of information from the applications

were keypunched for storage on magnetic tape. The licenses were machine
printed at CCS and then returned to the DMR Hallowell office for
distribution. Nine different ﬁypes of summary reports could be generated
by an information retrieval system ("Easytrieve") for use by DMR
research and law enforcement personnel.

A major drawback of this prototype system'was the excessive time
required for the processing of incoming applications; about one week.
Under the manual system a license could be immediately processed and
issued to applicants waiting at the DMR Hallowell office.

_Rather than expanding the CCS prototype automated licensing
system to include the 20 other types of DMR licenses, the Department
investigated the feasibility of using a small .in-house computer system
to accomplish the goals of an automated licensing system. The
Department has decided to lease the following equipment from
International Business Machines: one IBM Office System 6/420, and one
IBM COffice System 6/440.

This equipment will be used by the DMR Hallowell personnel for
numerous clerical duties, inciuding the test processing of reports;
generation of form letters and mailing lists; and the printing‘of

license forms, storage and retrieval of license application information,
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and the generation of a wide variety of reports based on the stored
license application information. This eguipment will allow the
Departmenﬁ's Hallowell staff to immediately process and issue licenses,
and to supply the warden service and the research personnel with up-to-
date license information as required.

The Office System 6/420 was scheduled for installation in Hallowell

in September, 1979.

. el N e
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Element B-5. SURVEY THE FISHING INDUSTRY TO DETERMINE LANDING PATTERNS

BY SPECIES, AREA AND TIME.

This survey of the landing patterns in the Maine commercial fishefies
was initiated as the planning phase for an iﬁproved landings data
collection system and a port sampling program. Landing patterns in the
commercial fisheries are complex and change continuously and the current
data collection system is inadequate for tracking these changes. The'
emphasis of this task has been to establish where the harvests of
selected commercial species are landed so that data collection and
sampling strategies can be formulated.

bThe data in this report are preliminary findings since detailed
dealer interyiews have not been cdnducted. Dealer listings are
incomplete for some species and some fisheries have not been examined.
These omissions will be corrected by port agents when the new landings
data collection system becomes operatiocnal. Some consideration has

been given to the potential problems involved in a sampling program.

FINFISH:
The following sources of information concerning the finfish harvest

landing areas have been reviewed:

a. We have established which DMR marine patrol officer is responsible

for each port. Planning or implementing a sampling program will

require that the correct marine patrol officer be contacted to
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'obtain assistance in locating the landing facilities with a

port. This listing is now available in DMR files.

Landing wharves have been recorded for each port discussed in
Volumes 1 and 2 of the Maine Department of Transportation
document entitled, Maine Pért Development Study (1977)."

Some info;mation on groundfish unloading facilities has been
obtained from field sampling personnel. The locations of new
groundfish unloading facilities are routinely recorded by the
lobster sampling crew.

The NMFS and DMR port agents have supplied us with a list of
facilities where they routinely collect finfish landing data.
This information is available in DMR files.

Mr. W. Mills (N.E. Regional Office, NMFS, Gloucester, Mass.)
has supplied us with a list of all Maine finfish dealers who
have been supplied with dealer logboocks. This list is available
in DMR files.

Wholesale fish dealer listings were recorded from the yellow
pages of all 1978 Maine telephone directories.

DMR licensed wholesale seafood dealers and processors were
contacted by telephone and those who buy their

fish directly from commercial finfish boats or operate ,
facilities where commercial finfish boats unlocad their catch

were documented. This survey is incomplete but 22 dealers who
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purchase fish directly from the fishermen, and 20 dealers who
operate unloading facilities have been located. Information
on wholesale seafood dealers and processors is available on
file at DMR.
h. A wealth of information regarding finfish landing areas was
available from Sherman Thompson (Kennebunkport, Maine 04046).
At the peak of the season his trucking firm handles and
" transports finfish from 130-140 boats in western Maine from
York County to Port Clyde. Sherman Thompson has alsc recently
become involved with processing fish.
Information concerning unloading facilities provided by all sources
are compared in Table B=-5. These data sources probably do not give a
complete picture of the unloading facilities along the Maine coast but
they should be used for planning a detailed survey of all finfish landing
facilities. An intervie& questionnaire (Figure B-10) ﬁas been designed
to collect information on when and how the finfish harvest is landed.
The questionnaire could be used in a detailed survey of coﬁmercial

landing facilities.

A COMMERCIAL FINFISH PORT SAMPLING PROGRAM:

DMR will probably be involved in a commercial finfish port sampling
program to collect catch, effort, and biological information. The
vessel interview time involved in such a program can be reduced by

eliminating redundant questions. Information on horsepower, type of

-l TS = e N an 8 e

. . B 5 E



76

(saeoq woxF 3091Tp sAnq)
00LT-6tV

£06E0 DUTeW ‘30TTH

9€Z ‘N

“oufx

‘S9TAOUSTd SUIBRK UIDY3nos

(8a0D suTiIad

J1o0d pxozoppid ‘STITHL adeD

‘ooeg UT SaAXeym TeooTl e
s3e0q woxy AT3091Tp siAnq)
¥09¢€-L96

90v0 oW ‘3jaodiungosuusy
*ouy ‘o99Qg sstuadg

uosdwoy], uewxrayg

00LT-6EV

£06£0 dUTe ‘30TTH
9€Z "W

*OuUy ‘s9TI8YsSTd
SUTE uIxsy3Nosg

¥90€-L96

9%0%0

‘oW ‘3xodyungauusay
peod SITTW

*pur ‘esg

9STUS( JO UOTSTATQ
Ustg STesSToUM
uosduoy], urwIsys

OSsLZ-6EV

$06£0

suteW ‘Ax933TM

*0D USTJd A9qol 9" L&

00LT-6EV

€06£0 PuTeW 'JOTTH
9gC ‘3™

*Ouyl ‘sS9TABYSTI
SUTRW UIaYylnos

¥90£-L96
avovo
*dW /3aodiungouusdy

.98 xog
uosduioy, uvuIaysg

0SLZ-6EF
v06£0

suteR ‘AI1933Ti

‘0D ystd Aol "9°l

00LT-6EV

£06€0 2uTel ’‘30TTH
2¢C "N

*OUy ‘SOTI9USTA
|auTel uxaylnos

P20€-L9%6

avovo -

oy ‘3aodyungsuusy
L98 ¥Xod ‘ZT# aJ¥
“our ‘98 8stusg
uosdwoy, wrays

*(butastT o3oTdwoo ® 30U
'6L6T AeW) *SOTITITORY
butpeotun yYstyutj o3evxado
0 sjeoq dUj] woay ATAD9aTp
ysty oseyoand a9yl Te

oym siosssooxd pue SsixsTeop
pooJess STeSOTOUM PasSuladT]

(sobed moTTeA
‘A10310091TP 8LET)
Axojo9a1g suoydoTor
woxl sxaTead

Usta oTessTouM

(I931595N0TH)

STTTW T1TdH

*6L6T Aely ‘sasTesQq
ysTtypunoxn butmoriog
8yl 03 pansst
sy)oogboT xoTEod

(AZqunop yxox) sSYAIYAd HSIJANIJ

ONILSIT YAIVAAd HSIANIA °G-€ HT9YL

3 " - . K - = . N . . . N
'4 ' \ - . l : l l, ' wl,\ 4 lr lv lv lv l, l/

JOOYDIe| X9319g .HHWMHOE

qog ‘paeuxedg

NOTQ ‘aISA0TH uady
*6L6T Aen ‘saordures
jaod Aq popxooax
axe shurpuel D2I9UM
sxa1edq YSTIUutg



U Em e e U am S PR A am

77

(seaxeym [eo01 3®

sjeoq woiy AT302xTp sAnq)
0T9V-L96 IO LLPE-L96
9P0P0 "°W ‘3ITodyungauusy
Z# a4 ‘Puel sIaystg

. *our

‘suog 3§ 9Tgeag °*[ 3I19qoy

(Tood pxozopPPTd UT

sjeoq woaJ AT308ITP SANQ)
vZLE-E£8T

900V0Q SUTeH ‘1004 PIOIoPPTH
3189135 UTeN

punog

I93SqOT O8N S,I9YD3I91Jd

(sxeTeop JI9Yyjo pue

s3ieoq woxy AT3o9xIp SAn()
. €9LZ-€9¢

OT6£0 °SH ‘yoesd HIOK
onusAy peoxlted 67
I9YIeW USTL yoesd Hxox

(saeoTedp pur S3ROQ
yjoq woxy sAnq)
£9LC-£9¢

0T6€£0

"3 ‘yoesad IO
Iy aeRn

UsTd yoesqg IIOX

- TNl G N O G e e e

(but3lsTT @319Tdwod e 30U

'6L6T AeWw) "seratitoey’

purperoTun ysiyurz s3exado
X0 S3v0q 94l wox3j A13Io9xTp
ysty oseyoand asylTe

oym sxossaooxd pue sasTesp
pPoOOJees 9TeSoTOoUM POSUSDTT

(sebed MOTTSA
'AI0709ITP 8L6ET)
Axozosx1g suoydsrag,
wuoxy sisresd

YsST1J oTesSToum

(x®3s90on07H)

STTTR 1ITTd

*6L6T AeW ‘saoTesq
Ysigpunoxn HUTMOTTOF
oYy} 03 ponssT
s¥ooqboT adTead

(AZqunop Hx10x) SYTTIVAA HSTANTA

(psnuT3uoD)

‘G-d TIAVYL

UCOMOIRY I938Jd ‘TTTIAOW

qog ‘paieuireg

HOTA ‘I2A0TH UMY
‘6.6T Aen ‘saoTdwes
aaxod Aq pspaoosx
oae sburtpue] SI9UYM
sI9Te9g USTIUTT



78

* (seaxeym I9Yy3zo

e uswIaysty woxy sing
ATTexauab-A3TTTORT STUI
2e peOTUn S30O0q USTIUTI
Teroxsumod ATTPUOTSEOD0)
TLSG-66L

90T 0 @ute ‘puerlaod °S
3199135 Juocad 691
s3onpoid-Ad 83e3s BuTd

. (I0qaey MAOX
Ul asbbeap [lews © woxy
AT3o9aTp sAnq sswmT)8uOS)
000G5-£9¢

606£0 SuTeR ‘HI0X

Zh xod ‘ZT# Ay

a93IRK 2onpoad:

pue YsTJd PUTM 3ISeutd

TLSG-66L

901TvOo

o ‘puerlxod *S
399138 JU0AI 69T
. sijonpoad-Ad
2338 9UTG

ALNGOD ANY'THHWND

TLGSG-66L

90Tv0

*9N ‘puellxod °s
3992135 jUoxd 69T
sjyonpoadg-~Agq
93P]g 2uTg

(but3stT @39Tdwoo © jo0u
'6L6T AeW) “SITIITITORF
Burpeoiun ystjury sjeasdo
I0 s3'oq 9yl woxj ATIOLATP
yst3y sseyoand IBYJFTD

oym saossoooxd pue sidTeIp
pooJeas STeSOTOYM pPOsuadTl

_s3bed MOTISA
1Ax0729XTP BL6T)
Axoqoaxtg suoyderal
woxz sxoyesqa

YsTd STesatoym

(193892N07D)

STITH TT1Td

‘6,61 Aen ‘saatresd
ystypunoxs butrmortoz
9yl 03 panssT
sjjooqboT aoTrod

(S8T3UNOD pueTAAqUND ¥ YAOXK) SYA'IYAA HSIANIA

(ponutauod) °*G-9 A9l

UCOIOTRy 18319d ‘TI1XI0OW
qog ‘pxeuxeg

MNOTA ‘A2A0TH Juay

*6L6T  Aen ’sasTdues
3xod Aq popiaoosx

oxe sbutpue] 2I5Uym
sxaTesq YSTIUTI



- A e

79

(faT1TOoR] STUR 3B pEOTUN
s3e0q YSTIUTI TRTOISUIOD)
1910-ZLL

T0Iv0 @uTenr ‘puellzod
Faeym Terius) St

*0D ystg 33ebbeq 3 pIeITTM

(A3TTTORF STY3I 3Je peojun
s3jeoq YSTIUTF [RTOIDUMOD)
0TLS-ELL

TOTP0 Suten ‘puerixod
JIeym 9SNOH wOo3sSn) 9p

0D spoojesgs § ¥ A

- wm G " W

T9T0~-2TLL

TOT#0 *®W ‘pueriiod
JIeuym [exijusd G
*0D YSTJd

33ebbeq 3 paellTm

LSLO-ELL

*8W ‘pueTlaod
ezZeld teued T

*our ‘*0D
S9TAIBYSTI OTIULTIY

0ZLS-ELL

I0TH0 “SW 'puetixed
Jxeym

9SNOH wojsn) L§

*0) spoojess § %Y

T9T0-ZLL

T0TVP0 "SW ‘pueyixod
JxeyM TeIqus) Gl
©0D UsTd

3319bbed 3 PARTTIM

0TLG-ELL
TOT¥0 "OW ‘pueriiod
Fxeum

9SNOY Wwoj3sn) 9p

*0) spoojyeas 5 ¥ Y

R R G Bl G o8 G O am = s

T9T0-CLL
TOTPO *OW ‘pueTiaod
Jaeym Texjua)y GqT
0D ystd

a39bbea 3 paeITIM

LSLO-ELL
*BH ‘pueTirod
ezeld jeue) [

*oug ~.OU
's9TA8YSTA OTIURTIV

0TLG-ELL

T0TP0 "W ‘puetiiod
Faeum

9SNOH wo3lsn) 9k

‘0D Spoojeds S 8 o

(butasty ®3°1dwod ® 30U
‘6L6T Aey) “sor3TiioEl
putproTun YSTIUTF 93exado
I0 s3jeoq 3yl woxy AT309xTp
ysty aseyosand 19yl T

oym sxossoooad pue sI9TEIP
poOIeasS STESITOUM PISUSOTT

° (sabed molr=4k
Ax0708aTP BL6T)
Axoj309xTQ 2uoydeTa,
uoxy sastead

YsTd STeSSTOUM

AHwUmeSOHUv

STTTH T1TTd

*6.L6T1 Aen ‘saaTesq
ystypunoxs burmoTiog
9yl 03 poOnssT
sjyooqgbhoT IxaTead

(AZQumop pueTaxoqum)) SYATVEA HSIANIA

(pPnUTIUOD)

‘g-d TIHVL

uQoddIP IX938g ‘TTTIION
qosg ‘paruaegq

3}OTA ‘IBA0TH U

*6L6T Aen ‘sxordues
qxod Aq pspaxoosx

axe shuTtpue] Sasym
si9Teod YSTJUTJ]



80

(RAatTTI0RI STU3 3@ pROTUN
s3eO0q USTIUTI TETOISUMOD)
8LY8-TLL

TOT¥O SUTeW ‘puerixod
JTeym voTun GE

0D YsTd peiTun

£€€8-2LL

10TV0 "KW ‘puetixod
"3S TeroIsuwod 7€
S9TIOYSTA [vISe0D

8LV8-TLL

10T¥0 *®W ‘pueTjaod
JIeym uotun Gg

*0D UsTd poaTun

€EEB-CLL

T0TP0 "OW ‘puelixod
purpiing ebexolg
PTOD pueTasqum)
SOTIDYSTA TrISEOD

(époasTl

2sayly Jo )

TOTVO *SW ‘pueTixod
Jreym s,umord

*0D ysta Keqsey

8LYB-TLL
TI0TP0 "9W ‘puer3iod
JIeyM UOTUN GE

*0D USTd po3Tun

LS6T-CLL

3UTPK ‘purTiraog
1993135 SPTRIPY 8

. Jxeym soTead

*our ‘sutrew 3o 3TN

£eeg-2LL

T0TP0 “OW ’puerixod
“3S TeToIsumo) 6¢CF
S9TIBYSTI Te3seo)

08LE-TLL
T0TPO oW ‘puelixod
Sa 90£ Xod *0°d
‘0D USTa Aeqsey

BLYS-TLL
T0TP0 *SW ‘Puetlzod
FIeyM uoTUN G
‘0D YSTd pPe3ITun

(Put3sIT @397dwon ® jou
‘6L6T AeW) ~soTRTITORF
Butpeorun ystyury Sjeiado
I0 s3evoq 8yl woxjy AI3Io9ITIP
yst3y oseyoand aoyaTs

oym saosse00xd pue sIdTeIp
poogyeas STesoToUMm pssusoT]

lv l \ \l y

3 n (
o am o

(sobed moTT2A
‘Ax03091TP 8L61)
Aro3052Ta suoydasg,
woij saxeTesd

USTJd 9TesSTOUM

(x93S8920Nn0T9H)

SITTH T1Td

*6.6T Aey ‘sasres(
ystjpunoxsn HBUTMoTToJ
9y3 03 panssT
s)ooqgbot aoTELd

(A3uno) puelzedqum)) SYATYIU HSIANIJ

(penuT3IUOD)

*G-d FIEYL

oy

uooyoIrv 19383 ‘TTITIION

qod ‘pieuxeq

¥OTA ‘I2A0TYH Juay
*6L6T Aen !sxostdues
axod Aq pspioosa
oxe sbutpurT axaym
sx9TeSU YsTyuTd

- e e

', '



81

i

'--, A--U .-!_,

(A3TTTORI STYI 3B peOTUn
§3BOQ YSTJUTJ [RTOISUMIOD)
DLIT-VLL

TOT¥0 °SW ‘puer3xod

00€ET Xo9 °*0°d

dxo) seo1asysIg SUTeR

L--Q

T208-SCL

TI10v0

‘ol ‘joTmsunad
3oqTeL

*D 8 Hurppod ATH
cH# axg

0D UsSTd 3 X9385q07]
uxslsey 3edIn

SST6-t£LL

TOTYO °*®W ‘puetlzod
Jaeym 930AToH

dio) S9TA9YSTI SUTeR

TZ08-SCL

TTOVO

SN ‘MoTmsunag
Joqrey

*D » Buippop ATd
# aJad

*0D USTd R IVISqO'T
uxslsed 3esan

TOTPO *®W ‘pueTixog
Jaeym 93oATOH
dxo) S9TISYSTA 2Uteyn

5 Tm - mE o a0 MR &w aa

1¢08-ScCL

TTI0VO

"9 ‘oTmsunag
JoqreL

"D 8 burppo) Ald
cH# a9

O YSTJd ¥ I93S5OT
uxo3sed 3edan

TSYL-PLL
sutey ‘pueiliog
Jreym s,umoad g
0D YSTJ IDOUOTJ

PLOT-VLL

TOTV0 *9W ’'puerlxod
00ET xo0d °*0°'d

dxop s9TI9YSTI SUTRK

(but3sTt ®38Tdwod e j0u
‘6L6T AeW) *s°T3TITTIoRlY
burpevotun yYsTtJuty o3evxado
X0 sjeoq 9yl woxz AT3ID=[3aTp
‘ysty 8seyoand aayaTe

oym sxossoooxd pue sia9TERIP
POOIELIS STESOTOUM POSUDTT

(sabed moTIsA
‘K101091TP 8L6T)
Kxoyoeatg suoyds1ay,
woI saatesq

USTd DTessaToyuMm

(X93890N0TH)

STITW TTTd

*6L6T A ‘sao1eE3Q
YsTgpunoin bBuTtMmolToz
9y} 03 pensst
syoogqbot astesqg

{({3uno) puelisqun)) SYHTYHd HSTJINII

ﬁ@wﬁcﬂucouv

“G~d HI9VL

UooNO AW I938d ‘TTTIIOR

qog ‘pxeuxeg

OTq ‘aDA0TH JIUDY
6,67 Aew ‘sastdures
axod Agq pepaoosx
axe sburpuel SI9UYM
sasTeod Ystiulg



(SaaxeUM I9Yy30o 3P

syeoq woij A(3oe8aTp sAnq)
T85v~£88

FLOPO SUTen ‘Ubnoxoqaeog
peoy 3juTog 2UTd 8S¢
Ratheg * 3 Tned

(AZaTTTIO®I STUI 3€ prROTUN
saeoq USTIUIF TeTOoIxoumod)
9L0E-CLL

T0T¥0 @uten ‘pueilxod
192138 TeIoa2uWWo) L£2

82

pooOIRaS OTIUETIY

8sv-£88

vLOvVO

*9W ‘ybnoxoqaensg

“Pd UTO4 dUTd 8SC
‘spoogzeag KeTAed Tnedg

TOTPO °®W 'puetaxod
Jxeym AISbpTM
(Idgdsm uo 30N)

*0D ystd ATT19M

1TOvO

*9W ‘zoqaeH siApund
('Idaasm uo 3oN)
sIispuneg satxeyd

9L0E~2LL

T0TF0 *SH ‘pueTixod
*31g TeTOoIBUWNIO) L€T
uTeN JO

poogeag otjuerly

9L0E-TLL

T0TPO °*9W ‘pueiirog
*3S TeTOISUMOD LET
(11e38x)

poozess OTIURTIY

(but3ysT] 93°1dwod © jou
'6L6T AeH) -SOTITITORY
butproiun ystyuty o31easdo
I0 sjeoq 8Y3 woxI AT300aTp
ysty oseyoand I9Yy3lIo

oym sxossaooxd pue sI9Tesp
poOJE9s 9TRSOTOYM PISUIDT]

my S Gy O N0 N N N A N A am e

{(sobed moTToA
*A307109aTP 8L6T)
Axozoextqg euoydetal
woxy saaread

USTJd STesOTOUM

(x9359oN019)

STITH T1Td

*6L6T Aem ‘saetTeeqg
ysTypunoxs burmoiioz
23 03 panssT
sjoogboT a9Teoq

(Aqunop pueTaequm)d) SYATYAd HSIANIA

(penurjuoo) *g-d mAmmB

-

UOONDI®R I939d ' [[TAAOR
qod ‘paeuxeg

YOTQ ‘I9A0TH uay

*6L6T Aen ‘saeordues
3xod &q pspxoosx

aae sburtpuel aI9UM
sialeeg YSTIJUIg

- em e

oy o



83

s

(s3e0q woxjy 109aTP SANq)
€STO-CLL

ZOTYO @utew ‘puellxod
1233 S TeToaId3UWMOD *M 8LE
*0D) .a9]sqoTT SUTeW S,JF°or

(s3eodq woxy I09ITP SAnqg)

] 8T0L-66L
LOTIVO °°W ‘y3adqez11d =ded
peoy a2aoysg /(g9

ystd ® A3staxep axoys aded

(s3eoq

woIy 309xTp sinq)
£SGTO-CLL

ZOTVP0 °®W ‘pueilaod
35 TeToasuwwoD *M BLE
0D

938O SUTBKW S,JI3I=L

(saeoq uicxy 3oaxtp sAnqg)

8T0L-66L

oW ‘y3reqeziTd ode)
peoy 2a04s LES
I9NICW YSTT ¥
Kratxep sxoys =ded

vev-TLL

T0T%0 *SW ‘puei3iiog
199313 g TeToaluma) (€2
(9TesaToym)

ASMIEW YSTJ

399131S TeTOIDUMIOD

- g S G s s s

(buTasTT 9397dwod © jou
‘6L6T Aew) °sSOTITTTOR]
butprorTun YysTyury o3exado
30 s3eoq Syl woxjy ATIoexIp
ysty sseyoand asyjzte

oym saosssocoad pue sasaTesIp
pooJeas 3Tesafoym pPasuadI]

(sobed moTT2X
‘4207091 TP BLET)
Az10308aTq duoydeiay
wuoxy sastesqg

Ys1tq SsTes2Toym

(X271 590n01H)
STITW TIt™

*6L6T APW ‘sasTeaq
ystIipunoisn BUTMOTTOZF
2y3 03 ponssT
syooqboT xateaq

(A3unmop pueTasqum)) SYTTYIA HSTANII

(penuT3uoD)

*G-49 ATAYL

uooyo IR IX33ag 'TTITAAOKW
qod ‘paeuaeg

NOTA YIDAOCTD JUMY

*6.6T Aer ‘sastdues
qxod Aq popioodx

axe sbuTpuel 2I9UYM
sxaTe2d YSTIUTJ



84

(3Jxeym Teo01 e je

sjroq woxj 3031Tp sAng)
€TGC-SLL IO TCTET-ELL
£0T¥0 2uted ‘pueilxod
snuLAy 3sax03 T89

°ouy ‘poogeds TTITIIBH “r°*d

(yaoqez1Td oded e uSUALYSTI
TTews woxy Ar3zooxtp sAnq)
€GGC-€CLL

1TIP0 Suten ‘puerixod
31991318 TeToIsuwo) GG€
SpooJe9s 3Ised Swoyleq

(sxoTedp I9U30
AT13sou ‘sjeoq woxy
sfng ATTeuoTseooo)

vZov-2LL

*aW ‘puerixod
*aay uojybrid 688
osnoy YsTd S,20[

(butast¥1 @3oTdwod © 30U
‘6,61 Aen) °sSOT3TITOE]
butpeofun ystjury o3exado
X0 s3eoq Syl woxy A[IOs8ITP
ysty oseyoand 19yito

oym SIO0SS9001d pue SIITERIP
pooJeas aTeSaToyM posSusdT]

- N W

(sebed motielk
#£103091TP 8L6T)
Kxozo9x1g euoydeTay
wox3 sasTesd

ys1Jd oTesaToUM

(x2315920N0TH)

- STTIR T11d

*6L61 Aey ‘sastesa
YSTFpunorn BUTMOTTOF
3yl O3 pansst
s300qboT I3Teaq

(A3uno) puelzasqum)d) sSYTIVIA HSTANIA

A@wssﬂuqoov

*g-d dTdYL

Ny o S A Us O e S W em

UOO3DIAC A939d ‘TTIIXIOW
: qog ‘paeuxeqg
}OTd ‘IX2A0TH Uy

*6L6T AeW ‘sxordwes
3a10d Agq pepaooax

sxe shurpuel axsym
sxoTe9d YSTIUTA

N en ow W 6s



(A3TTTOoRy STY3 3P proTuUn
s3e0q USTJUTI [LTOISURMIOD)

Z27C-68t 10 TOTC~tvP 2ZCZ-68¢ CCTT-68¢E
0£SHPQ SUTeEW ‘yied L9SY0 LOSP0
399135 JUOII TH *oy ‘3urod TTeWs . *S| ‘3uTtog TTews
punog jutog Treus punodg jutod TTRuS punog 3jutod .TTews

ALNNOD DOHUYAYOYS

(FTEeym TeOOT 2®

sj3eoq woxy 309aTp sAnq)
5906-CLL

101%0 ®uTe ‘puetlacg
I9313S5 WTH VL

poozess uspioH

(3aeym 1edof e

s3eod woxy 3031Tp sAnq)
8TEB-VLL

auTel ‘purrTiaog

UoT3Iels UMOUMOQ

6CT Xod *0°4d

"31STQ ¥ SOTISYSTJ SPG UDASS

85

(buT3sIT o3a1dwoo ® 30U (sebed moTTo4 (1o3590N07DH) UOODACK x939g ‘11 TAIOW

‘6L6T AeW) °sSSIRTITOEF fA103091TP 8L6T) STITH T1Td qog ‘pieureq
butpeorun ystyutry 93exado - Axojosatg suoydsial 6L6T Aep ‘saatesdq MNOTQ ‘ISA0TDH FUSDY
10 sjroq 8yl woxy A[1o08aTp woxl sasaresad ystpunoxs bUrmolios *6L6T Kep ‘sastdues
ysTt3y ®seyoand aASYITS YsTd 2Tesatoum 8yl o3 pausst 3xod &q pspIosai

oym szossacoxd pue saoTesp : s)ooqbot asTeaq axe sburpuel Saxsym
poOOJres oTeSOTOUM POSUSITY sx9Te2g YSTIUTd

(SSTIUNOD doyepebes § PURTASQUND) SYATVAd HSTANIJ

(penUTRUOD)  *g-g ATHAYL



86

(£3TT1TORF STYF e prOTUn
s3e0(q YSTIUTI TRTIDIDSUUOD)
ocee-1LE

9P SY0 SUTEW ‘sSpuelsI SATd
spooJIeas S, nespoqrtyl

(£3TT1oRI STUI Je proTun
sjeoq YSTJUTF TeTOI2UM0I)
618T~68¢

59670 @uTel ‘3utodisem

*0D zmﬂm R A93SqO] mﬁﬂmmmm

(A3TTTOoRI STU3 e prOTUN
s3e0q USTIUTI TeToIdouwod)
6c6C~th

S9GF0 *SH ‘3urodyssp
I0X 3I9qOY

618T-68¢

S96%0 *oW ‘3utodisom
‘0D Usta

3 I918qOT SpPISEdS

626C-EVF
5960 "°ow ‘jurodisom
JXeUM S,3I0X

0C2¢C-TLE

9¥5v 0

*9W ‘SpurISI 9ATd
JONIEN

pooJeas s,NedpoqTuL

9GLZ-68¢E

G9G6P0 suTeR
‘s93e3SH 0OSEdas
*ouyr ‘yaxeym oosedss

6TI8T-68¢E

G96P0 oW ‘3utodissm
*0D UsTda

¥ I93SOT OPISEDS

6267-EVY
G96¥0 *oW ‘uTodisoM
10X 31908

6181-68¢

G95v0 ‘oKW ‘Jutodissm
_ *00 Ysta

3 I938qO'] 2PTISPEIS

6C6T—EVT
G960 °*oW ‘3utodisom
| MI0Xx 3I990Y

* (butasTT 23sTdwoo v 30U
'6L6T AeW) °soT3ITITORZ
butprotun YsTjuTy S3eI9do
I0 s3epOoq 9y} woxj ATI08xTp
ystg oseyoand asyizte

oym siossoooxd pue saoTesp
pooOJIeds 9TeSa[OUM Poasud0TT

(sebed MOTT2A

4 £10309aTP 8L6T)
Xxoqoextqg suoydsial
woxy siaread

UsTd eTessIouMm

(x23s9oM019)

STTTW TTTd

‘6,617 Aep !'sasTeaq
UsTIpunoxy HUuTMoOTTOZ
94yl 03 pPSNnssT
syoogboT a9Te=aq

(Ajunop odoyepebHes) SYATVAd HSIANIA

(penuT3UD)

*G-4 JTdYL

UooxdxIe I939q ‘TTTIIAOK
qog ‘paeuxed

io1Q@ ‘adDA0TH U

*6L6T AeW ‘sasrdwes
3xod Kq popaooax

aae sburpuel 2a5UM
sI9Tedd USTIUTH



E M W S N

87

(3xeum

s,uosutqoy 3e Idbbeap

e woxy AT3ooxIp sAnq)
¢E6C-£€9

8EGP 0 suten ‘xoqarH Aequioodg
BNUSAY pUISUMO],

Jo)IeW USTJ Ioyduy uadoxd

(AZ31(TOR3Y STY3 3B pROTUN
s3eo0q YUSTIUTI TeToIDumod)
PP0C-££9 10 £T6V-£€9

8ESKO duTeR

‘aogqaey Aeqyiood

anuaay OTIUeRT3Y

abeaoas

PTOD ¥ Ustd uotrbay Aeqyjooq

4 -
'_" l{ l ' ' l !

2c0Cc—-¢€L9

8ESPO suter

! z0qaey wmnzuoom
snueay OT3UeTAY L8
‘p¥I ‘sSOTIBYSTA
OT3ueTlv °*N
sa9Yl0oxg umoxg

by0oC-€£€9

8ESHO SUTeR

‘ T0qaeH Aequioog
anuaAy OTjUePTIVY
abexols p1od %

ystJ uotrbey Aequiooqg

CE6T-€€9

B8ESVO SUTeH

! z0qaeH Aequioog
BNUIAY PUSSUMOJ,
A9MACKH

YsTd Ioyoduy uaoxd

220C2-£€9

8EGH0 suTeR

‘ 70qaPy Kequmoog
|anuUBAY OTIURTAY L8
‘P31 ‘SOTISUSTI
ST3UeTl1v¥Y °N
sIsyzoxg umoig

£T6V-tE9

8ESY0 SUTEH

‘ 1oqaey Kequaood
SNusAy O HUCMHU)&
9beaols pTOod ®

ystg uotbhey Aequaoog

N ol G e o e

ceoC-£€9

BESGTO SUTPKH
‘10q1ey AvqUioog
anuaAy OTIUETIVY LS
"pII ‘SOTISYSTA
DTIURTIV "N
sxalyjoxg umoig

€T6P-£€9

BESGYO Suten

fxoqaey Aequijood
onusay OTJURTIY
abexols prod 3

ystg uotboy Aeqyyooq

(buT3isTT 239Tdwod ® jou
‘6L6T Aen) -saT3TLIORZ
HpurproTUn YSTIUuTF o3easado
0 S3eOoq 943 woxj A[IOSATIp
ysTy 2seyosand ISY3TD

oUym sx1ossadord pue sSISTESIp
poojeas 9[esSafoUm poasusdIl

(ssbed MOTT2A

! 107091 TP BL6T)
Axojoeatq suoydeTalL
wuoxy saatTeeq

UYsta oTesaToum

(I93S2oN0T9)

STTITH TtTd

*6.61 Aen ’‘saesTeaq
YSTIpPUuNoas butmolTod
9y3 03 panssT
s)yooqbot xsTeaq

(A3unop uTodUTT) SHHTYAd HSTANIS

(PoNUTIUOD)

*G-d JATAYL

uooNoOIR| I9312g ‘TITIAOW
qodg ‘paeuxeg

3OTA ‘IBA0TH U

*6.6T Aew ‘sxsrdues
3xod Aq pespaooax

a1® sburpue sa9yMm
sIaTesd YsTIuTg



88

Pasvo
*9W ‘IogqIvH MON
("Idasm uo ION)

AT1T9Y 291

681G-€€9 68TG-EE9

LESVO LESYO

sutew ‘Aequioog autey ‘Aequaoodq
peOY 39SSBDSTM LT "W

poojyesag sueTl3IOW poo3jeds SUeTTSTIoW
091S~£€9

u0330M uod
006¥-£€9

BESHFO duTeN

f zoqxey Aequijood
anuaAy OTIURTIY
do-0p s,urmaslsqol
“uotbhey Aeqyyooq

~ (PuTastT ®391dwoo ® jou
‘6L6T Aew) “sSOTATITORZ
buipeorTun ystyur3i ozeiado
a0 sjeoq 9Yyj3 woxJ ATI0oxTp
yst3 sseyoand JI2YU3 IO

oym siossavoad pue saafesp
pooOIEes STRSITOUM POSUSDT]

N @ A = ..

(sebed moTIo&

4 k103091 1TP BL6T)
Axoxoexta suoydsTsl
woxj saatesag

UsTg STesdTouM

(1931s9200071YH)

STITR T11d

6L61 Aen ‘saeTeed
YysTjpunoxs HUTMOTTOF
9y3 03 pousst
syooqboT adTesd

{(Ajuno)d uroouTI) SYFTIVHA HSIJANIJA

(panut3juod) *G-d dT9YL

UQONDIIRN IX9393d ‘TITIION
qod ‘pxeuixeg

AOTQ ‘X9A0TH FJUdA

*6L6T 2uten ‘sxardwes
3xod Aq popaooda

axe sbutpuel sIxsYMm
sI91eoq YUSTJUTI



89

(A3TTTIOR7 STUR 3¢ prOTuUn
s3eoq USTIUTF TETOIDUMOD)
8¢s8-¥v9

89SF0 duUTel ‘TO3STAL °S
do-op s,uswasysTg [O3ISTI °S

(sasd&nq Teool II® X0O3I
K3TTTOoRI STU3 3° prOTUn
s3eoq YSTJUTF TeTOoISumod)
TeLC~LLO

Y¥Spy0 SurTeN ‘TO3stag

GCT X0d °“0°d

do-0) aoqieH MoN

(Toastag *s e 8bptTaq
Iesu Jaeym s,ouop je
AatTToRy STY3 I0F prOTUN
§3P0q YSTIJUTJ T[LTOISMMWMOD)
00Z8-%%9

89GV0 dUTeW ‘1O3STIg °*S

199335 UTeR-JAeyy S,UfiIed.

0D YSTJ 9A0)D sHIeID

(but3stT ®397dwod © j0u
‘6L6T Aew) *sSOTITITORZ
butpeoTun ystgyury =3exado
I0 s3¥0oq 9UY3z woxy A{IooxIp
yst3y o9seyoand xoylrs

oym sJosssooxd pue sI9TesSp
poOJEas 9TRSSTOYM DPISUSOTTT

(sobed moTTa4& . (x93s20n0T9)
*£10302aTP 8L61) ~ STTIIW TTTH
Axozoeatqg suoydersg, *6L6T Ael ‘sasTesq
woxg sasTesq ystipunoxn HutMmoT1O3I

Ystd STEesatoum syl 03 pPenssT

syoogboT a9Tedq

(A3unop UTOOUTT) SYFTYEA HSTANIL

(pPNIUT3IUOD)  *G~g HTAYL

uooydIRr a939g ‘TTTIIONW
qog ‘paeuxeg

MOTA ‘IBAOTD JUIY

‘6L6T Aen *‘saoTdues
axod Aq pspiroosa

21e sbuTpueT 2I95UYM
sasTesd YSTIUTA



20

TEE9-CLE

098¥%0

*9 fIOCaeH S3UrRUDj
*ouy ‘siayjoxg poomiy

0Z.L9~CLE

568v0

°9W ’‘SpATD 3x0d
putrioeg 99211 dUTd

6G99-CLE

098%0 SUTEN
‘Toqael s3juvulj,
G1T Xod

‘0D UsST4 pud pod

6599-CLE

G5870

‘9N ’OpATD 3x0d

Ggge Xod

21035 AjoTaep STIAIAOW

6599—-CLE

09870 duTten
fIoqaeH Sjuvuyj,
STT Xod

*0D USTA PUH POD

6599-2LE

G58V0

9| ‘9pATD 3704
GEC xo0dg
KyoTaIeA STIIOW
STIION STouRIg

(bUT3sSTT 2397dwod ® 30U
‘6L6T AeW) *SOTITTTIO®RI
putproTUN ystyuTy o3exado
10 sjeoq Iyl woxj A{31o9aTp
yst3 oseyoand I8yl To

oym saxossoaooxd pue saafesp
poo3ess STesSOToUYM pasusoT]

(sebed MOTT2A

¢ £107091TP 8L6T)
Axojzoaxta suouydelal
wox3 sietead

ystg sTesaTouM

(x33s20N0TH)

STTTR TTTd

6,61 Aen ’‘sasTesag
ystjpunoin burmoiToz
oyl 03 panssT
sjoogboT asTeaq

(A3uno) Xouy) S¥ATYAd HSTANIA

(penutjuod)  *G-d ATIYL

uooyoIRK 1333g ‘TITIIAOKW
qog ‘paeuxeqg

3}OTg ‘IDA0TH JUDY

*6L6T Aen ‘saorduwes
3xod Aq poprooax

2a® shbuTpuel 2I9UM
Sa9Tesd USTIUT4

N s aE S o



HE B ) B . s

91

£Ivv-vo6s

1¥8Y0 suTel ‘pueooy
anusAy UOSTIL 0§

*ouy ‘spood SpATD 1I10d

£V8b0 DUTeW ‘uspwe)d
399138 UTeN £F
A9)IeW USTJ SIBAY

(IdddsSM uo 3JON)
sG870

auTel ‘9pATo 3104
23038

Teasuan SpATD 3x04

(Uanouxe g ‘uolbutuols
ur oste sjueid)
eETVv-¥69

T¥8Y0 SUTel ‘pueTdooy
1898135 I8]UTM

*our ’‘spood IapATD 3xod

¢ce8-CcLE

S587%0

auteR “‘sSpiI1D 3IX0g

C0T xod

do-0)

s, uewrdysTg 9pATD 3I10d

(butast1 93srdwoo e 30U
'6L6T AeW) *sSSTITTTOE]
putpeojun ystzuty o3exsdo
I0 sjeoq o2yl woxy Af3ooiTp
yst3y 9seyoand xoyjzts

oym siossaooxd pue sIs{esp
pPoOOJEas STeSOTOUM PISUSDT]

(ssbed morTalk

1 K107092TP 8L6T)
AxozosxTq suoydsial
wWwoX3j sIsfead

USTd STeSSTOUM

[EEFERIGIR))

STITW T1TH

‘6L6T Ael ‘saosTesq
YSTIpUNOIs BUTMOTTOJ
oYy 03 pousst
S)}oogboT xaTe=aq

(£Z3uno) xowy) SYATVAd HSIJANIA

(PaPNUTIUOD)

°G-4 TIdVL

uooyoIeR IA939d ‘TITAION
qod ‘paivuxeg

}OTA ‘A2A0TH UM

6,61 Aew ‘sastdures
3aod Ag popaooodx

oxe sbuipuey 9I5YM
siateaq YsTyutg



92

G656-76S

I¥8F0 "SH ‘pueTdooy
snuaay OTIUETIV

*0p butuue) UOSUTIS

9097 -¥6S
$58P0- "W ‘peSH STMO
uog 3 pe9y *MN°d

6T09-96%

654870

*9W ‘peaH sonxdg
poomly WeT{TIM

9T118~-CLE

098V 0 LUTel
fI0IPH SjURUL
Py Xod *0°d
poogess

oeld *'1 pxempd

G656-76S

IP8P0 °BRW ‘pueryooy
anuaay oTIUERTAV

*0p BuTuuUER) UOSUTIS

909765
¥G8%0 SN ‘PESH STMO
uog 3 pody *N°d

6T09-965

658%0

*aN ‘pesy sonxdg
poomiy WeTTTTM

9Ti8-CLE

09870 SUTEH
f10gIRvy sSJjuRusy,
Py Xog "0°d
poogzeses

AOeRTd T prempd

$656-76S

TP8P0 °*SH ‘pueTyooy
3NuUaAYy DTIURTIY

‘0D hutuue) UCSUTIS

(buT3sTIT °39Tdwod © 30U
‘6L6T AeR) °SSTAITTTIORZ
butprorun Ystyuijy sjeasdo
a0 s3eog Syl woiy A[IosaIp
yst3 oseyoand zoyjzte

oym saossoooxd pue sa9TeIP
POOILoS DTESSTOUM PISU0T]

> — - W/ .

sobed moT194

4 £x0309aTP 8L6T)
&zo309x10@ PUOUdaTay,
uoxy sxafead

YsTq STESITOUM

(x93s90N0T9H)

STITW TT1Td

*6L6T Key ‘sastesq
YsTIpunoan HuimorIod
23 o3 penssT
syooqbol aoTR2(

(Ajunoc) xouyl) SYATYEA HSIANIJI

(ponuUI31uOD)

*G-d J'TdYL

uooyoIey 193194 ‘TITIAOW
qog ‘pieuxeq

MOTA ‘IBA0TDH U

*6L6T AeW ’‘saatdues
axod Aq pespaoosax

o1e sbuTpueT sxaym
saaTeaq YSTIUT



93

(s3eoq woxy AT3o9xTp Ss&nq)
P80S-P6S

IV8Y0 duten ‘puetiooy

9%T Xod *0°d ‘3199135 Taved
mUUD@OHm

DTIURTIY YIION UOSIDOBRp

(saeoq woxz 3091TP si&nq)
602C-VG¢E

19870 °SW ‘uolseuwoyy,

6 xod *0°d

poojyeasg jaubeiq

(AATTTIORI STUI

Je peoTun sjeod YsSTIUTF
TeTOIJUMOD UMO S§,PIXRH,0)
Prib-b6S

1v8P0 *oW ‘pueldo0od
SNUBAY UOSTT],

SUos ¥ BIRH,0 °*L°4J

(sasTesp pue

sjeoq yaoq woxi sind)
- P80SG-765

1¥8V0 "OW ‘pueT3doy
399135 TeTOoIDuuo)
S30NpPOId OTIUETIV

Y3 ION uosyoep

vevy-v65

1P8F0 “®W ‘puelo0¥
BNUB/AY ﬁOmHHB

sSuos 8 eaAPH,0 °“r*4a

SUTENW ‘usaiem
peOd I9ATYH I93SAQ

UOSURTASTAYD NOTIASPILJ

60CC~%S¢E

19870 °*°W ‘uojseuwoyy,
6 ¥Xod *0°d

poojeags 3subeag

Pryv-v6S

TP8P0 *OW ‘puURTID0Y
~ SnudAy UOSTIJ
sSuos ¥ BARH,0 *‘r°d

(sasTesp pue

s3voq Yy3oq woxj sAnq)
. 7805-V66S
I¥8Y0 "®W ‘pue>o0y
319913S TeT2I81M0o)
S3ONpoId OTIURTIY

Y3IoN uosioepr

2UTeRN ‘usixepm
peOy I9ATY I23SK0
UOSURTISTAYD NOTASPAIJ

6022-pS¢

T98%0 °"SKW ’‘UuOjsRUOoy],
6 X0d "0°d

poogeas 3subeag

vvyo-ves -

TI¥870 dureR ‘pueryooy
: anuaAy UOSTTJ,
SuUog 8 ®IBH,0 ‘[°d

(pUT3STT 2319Tdwod ® jou
‘6L6T Aen) -sSSTITITOR]
putpeoTun ysiyury ozrasado
I0 S3rvoq 9yl woxy ATIo9IAIpP
ystJ oseyoand xoyzTo

oym sxossapoad pur sISTESIP
pooJjeas 9 eS2[OUYM pPISUIDTT]

(ssbed MOTTI®A
‘A10703XTP 8L6T)
KRxoq309aTq suoydersl
woxy saerTesq

YsTtd STesSToUyM

(193 590N0T19H)

STITHW T11d

6L61 AeW ‘sadTeeq
ystjpunoxs burtmoTioz
Sy3z o3 penssT
s)yoogqboT asTeaq

(A3umop xouy) SYATYAd HSIANIA

(ponuT3UOD)

*G-4 JT4YL

uooydaACPW 19393 ‘TITTIAONW

qog ‘pIeueagq

3OTQ ‘I9A0TH Juey
*6L6T AeW ‘saordwes

axod Aq pspIooax

o1e SbhuTtpuel aJoym
sxa7e=sd UsSTIutg



94

(AZ3T1TORF STY3 @ peOTUN
s3e0q YSTJULIJ TeToA8umod)
A0VL-V6S

6580 2utel ‘peey oonids
€€ 93In0oy ae3lsg

ISTTTH °S I9ayand

*ouj ‘*0D 1931SqOT S,ISTTIH

* (mou A3TTTORY

STUR 3e Burprorun aq Keu
s3e0q YSTJUTJ TeTOISUMIOoN)
€G0P-2€8 IO TT99-FS¢E
LYSy0 suTey ‘dryspusTiad
pood T1SPUsSM

6V8Y0 “OW ‘STTTAUTODUTT
# a3

*ouj ‘x9385qo Ixodsiess
(Idaasm uo 30N)

UATTY PTARQ

8YYZ-8¥S
V.60 °9W ‘3xodszeeg
*oul ‘ysTITTAYs xotraadng

ALNOOD OQTIVM

(PUT3STT °39Tdwod ® J0U
‘6L6T Aew) “soT3TTIOR]
butprojun ystyuty ojeaado
X0 sjrvoq 9yl woxy AT309xTp
yst3y oseydand a3YU3zTe

oym sxosssooxd pur SISTeIp
po0OJE9S S9TESITOUM PISUSIT]

(sabed Boﬂammﬁ

‘Rxo3091Tp 8L6T)
*Axo308a1q 2uoudstal
woxj sadtedq

Ustd STeSSTOUM

(x19315920N0T9)

STITH TTTE

*6.6T Kew ‘sxoTesq
ystypunoan Hutmorios
a2yl O3 panssT
sjooqboT xdTesq

(seT3uno) opTeM 3 Xowy) SUTIvAd HSTINIJ

(PPNUTIUOD)  *G-g FIAVI

UOONDIRW 19384 ‘[[TAIOW

god ‘paeuxed

NOTA “X8AOTH JUSY
*6L6T Ael ‘saofdurms
3xod Aq pspiooax
a1e sHurpuel sadayM
sxatead ystjutd



95

(A37TTT2oER7 STY3 3E peOTUN
s3eoq UYSTIJUTI TRTOIDUWOD)
8LTL-PPZ IO Z0Ze-bPbe
6L970 dUTen

‘zoqaeH 3ISOoMYINoOg

peoy JuTod HIPTD

*dul ‘uog 3 Tesd “Y°H

(AatTToR]

STY3} 3e prorTun-aabbeap
T ‘I9339UTTTh 1-S3v0q
YSTJuTy TeroIsumod g)
S8 e~

€£5970

"9 ‘IoqIeH Ssseq

°0D YOSTY °H'D

(X3TTTOoRI STY3 2B peOTUnN
sieoq YSTIUTF TeIOABUMOD)
EETAAT RS

189%0 °°W ‘uojlbutuclyg
peoy JuTod erpur

do-0p) x®3sqo] uojburuolsg

8LTL-PVCT

6L970 suten

fz0qaeH 3somyinog
peoy jutod YIeld
‘DUl ‘uog ¥ Tedg °*YU°H

cozce-vv e

6,970 2UTeN

fz0qaey Isamylznos
peoy JuTod HIeTD

*ouy ‘uog N Teag *¥W°H

qgreE-vve

£5970

*8aN ‘xoqaeH ssed
0D YdTd ‘H°O

98T¢~L9¢

189%0 *®W ‘uojburuols
peocy JuIod ®eipul
do-0)

Ias]qo1 uojbutuolg

c0zeE-vh

6,970 dutey

‘IOqIeH 3IS9MYIANOS
pPeOY JUTOg Haeld
*our ‘uos ¥ Teag “¥°*H

S8PE-PPC

£59%0

"SI ‘xoqaeH sseqg
0D UdTH “H'D

98Z¢C—L9¢

189%0 “®W ‘uolburuols
pecy 3julog eTpuTl
do-o0p

I938qOT uojljhbutuOol g

(butasTT @319Tduod © jo0u
'6L6T AeW) °sOT3TITORZ
putpeorun ysiyuty s3exado
10 s3eoq 9yl woxy A[joexrp
yst3y 9seyoand IdSYITD

oym saosssooad pue sSIS3Teap
poojeas 9TeSaToUM PISULDT]

(sebed morTok
*A103021TP 8L6T)
KAxo3oaxtg suoydsTal
woxy siaafesq

UST4 2TeSITOUM

(X9731590N0TH)

STITA TIT™

*6L6T1 Aen ‘saaTeaq
YsTIpUnoOIn HUTMOTTOF
. 93 03 pensst
syooqbo1 xo1esa

(Kauno) yooouey) SYHIVIA HSTANIJ

(pPoNUTIUOD)

*g-d HI9YL

UOOOX®N I939d 'TT1TIIOW

qog ‘pxeuaeg

YOTQ ‘ISA0TH Ju
*6L6T Aew ‘saordues
qaxod Agq papiooslx
9J® SHUTpueT SIBYM
sIdTesg YsSTIUuTg



96

gsTe-b¥c
6,970
*9W ‘xoqxeH 3ISSMUINOS

*ouy ‘suog » meabeljeg *m'v
T€EL-€96 TecL-£96
699¥%0 69990
‘1oqxeH 3oadsoiad ! zoqaeH aoadsoad
‘0D buTioed UOSUTLS o) buriorg UOSUTIS
LGBS—-£96. LG85-£96
LG85-£9%6 £6970 . €£697%0
£69¥0 °"OW ‘IOqiePH IDUIM *9W ‘I0qIeH IDJUTM *oW ‘xoqaeH ISIUIM
do-0) I0gaeH ADIUTIM do-0o) zOogIxEH ASJUTM do-0) I0QaIRH II9JUTM
(but3lsTT 239Tdwoo ® jou (sobed moriai (I23590N0TH) UOOYDIRK I939g ‘TITIIONW
‘6L6T Ael) °SSTATITORT ’KA10300ITP 8L6T) STTTW T1Td qod ‘pxeureg

putproTun Ystjurgy sjeasdo
X0 sjeoq aujy woxz Ailosatp
ysTt3 sseyosand I9Y3TD

oym sxossaooad pue sISTRIP
pooyeos BTeSaTOUM DPasSusdTT

Axo3oea1q Puoydalsg
woxy siaoTesq
UYsSTq STesaTouM

(A3uno) 3pooueH)

(penur3uod)

*6.6T AelW ‘sasTesd
ystjpunoas bHuimotrtol
9yl o3 panssT
s)ioogbol aotedd

SHATYAd HSTANIJ

*G~g ATAYL

AOTd ‘IBA0TH JudN
*6L6T Aen ‘sasrduwes
3x0d Aq popiodoax
sie sbufrpuel a2a9Um
sIiaTeaq UsTjutg



97

(A31TIORI STY3 e perOTUN
s3eoq. YsSTIUTI TeTOISUMIOD)
[ ARAAN R ]

€290

3UTeR ‘STIPd eTqUMTO)D

L9 Xod

"0D 3 YSTITT®US ATT™M

(s1eoq woiy 3081TP SAnqg)
SveEL-PPC

6L97V0

"5 ‘aoqaeH 3somMylnos
¢00T Xod

ITNRUSSIY °H YOTISIPIIJ-

6¥9%0 °*2W ‘3xodssuop
-05)
YSTITTOUS ATTA ATIE

AINNOD NOLONIHSYM

£09C-97%S
“OH ’/9bpTAATIW
AangqsTres saurep

L0V -£$8

sauteW ‘axodaseq
snusay uaded G
I9pTeD) I93TeM

AN AN 1

£29%0

*OW ‘sSTTeJd eTqUOIOD
L9 xod

("Idgasm uo JoN)

*0D YsTd ATToM

(buT3sTY 37oTduoo e jou
‘6,61 AeR)  °se13TITORY
putproTun ystgyuTty 93eIadO
a0 si3eoq 9yl woxz AT3yo9aIp
yst13y aseyoand asyjlre

oym sxossoooxd pur sSISTRIP
poOOJEaS STESOTOUM POSUSOTT

(sebed MOTT2A
*£103091TP 8L6T)
*Axo03o09xTq 2uoyderay
uoxJ sxaTesq

YSTd 9Tess[oym

(I931sa0n019)

STTTW TTTd

*6L61 Aew ‘sastreeq
ystypunoas burtmoliod
2y3 03 pansst
sjoogboT aoTead

(s®T3Uno) uo3lbUTYSEM 3 YOOOUPRH) SYATYHA HSIANIA

(penutquod)

*S-4 JI19VYL

UOONDIRW I1938g ‘TITIION
qod ‘paruiedq

MOTQ ‘ADA0TH Iusy

*6L 6T AeW ’sasrdues
axod Aq popaoosx

axe shurpuel sxsym
sI8Teag UsTJutg



98

(sx2Ang 3USJISTSUODUT

x03 KTITO®RF STYI

Je peoTun S3jeoq ysizutg
TeToxsumod ATTRPUOTSRDDO0)
T9LL-65C

9Z9y0 dutel ‘IsTInd
sx335qor 139qI0) "D 178N

ZS9¥0 dutel ‘o9qui
199138 I93%eM
(Tddgsm uo oN)
"0D YstTd ApINDOU

6790 *OW ‘3aodssuop
("Idq4sm Uo 3ON)
poozeas ATTaM

. 0Z0Z~-L6V
6¥970 °SW ‘3x0dssuor
do-0) 3xodssuop-steod

ZS9V0 BuTen ‘oedqni
1€ xog *0°d
“our Ystd *¥*s°n

* (bUT]STT @39Tdwod B jou
‘6L6T AeN) “sOT3TTITIOR]
HfutpeoTun ystjzutrzy sjexado
JI0 s3e0q 9y} woxF AT3oexatp
yst3 2seyoand asyiztrs

oym sgyosssooxd pue sisTesp
pooJeas 9TesS9TOoYM pasuadtl

* (sabed molT=24&
*£103091TP 8L6T)
*Axoxoeata suoydeT19l
woxl saafeaq

YsTJ STesaToym

(x93s590N019)

STTTW TTITd

“6L6T Aew ‘sasree(q
ysTzpunois BUTMoTIOF
3aYy3z 03 panssTt
sy)ooqboT aaTead

(fFa3unop uojzburyseM) SHATYId HSTANII .

{(panuTiuos) *G-d ATIYL

uooyoaeW A938g ‘TTTIIAOW
qog ‘paeuxed

YOTQ ‘IALAOTDH JudY

*6L6T AeW ‘sasTdures
3x0d Kq papaooaix

a1 sburpuel sIaym
sx9Teod YSTIUTJA



99

FIGURE B-10. The Interview for Groundfish Unloading Facilities.

Dealer Interview

Date

Name of unloading place ) Town .

Wholesale seafood dealer or processor license issued to whom at
above unloading facility.

Is this the only unloading facility you operate? Yes No

Name of person{s) to contact regarding departure and arrival of
vessels.

Name Tel. No.
Name Tel. No.
Name Tel. No.

How large a boat can this facility handle (length, tonnage, draft)?

Can boats unlcad here at any stage of the tide? Yes No

Does the number of boats unloading at this facility change with
the season?

Explain

What is the maximum number of boats unloading at this facility on
a given day?

Do all days of the week have equal fishing and unloading activity?




lo.

1l.

12.

13.

14,

15.

16l

17.
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FIGURE B-10, (continued)

Is there more than one period during the year when activity
(unloading fish) is high at this facility?

Explain .

Do the boats that unload their fish here flsh for several species
at once or one species at a time?

Do the boats that unload here fish in one general area for all
species or in a particular area for a particular species?

Do the boats unload their entire catch at this facility or do they
unload at more than 1 unloading facility for a given fishing trip?

Fish landed at this facility are caught by which of the following
methods? (Circle those that apply).

draggers purse seiners
gillnetters (surface ~ bottom) pair trawlers
‘longliners (surface - bottom) weir

fish traps (surface - bottom) stop seine

Do you make radio contact with the boats so that you known when
they will arrive at the facility for unlocading? Yes No

Comments

How many hours in advance do you know whan a boat will be
arriving for unloading?

I1f we called you from BBH, would you give us an ETA for a
commercial boat so we could send a sampling crew up to sample
landings? Yes No Comments




18.

19.

20.

21.

22,

23.

24.

25.

26.
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FIGURE B-10. (continued)

What time do the boats arrive for unloading?

draggers ' purse seiners
gillnetters : pair trawlers
longliners weir

fish traps ' stop seine

Do the boats unload as soon as they come in?

Can the facility unload more than one boat at a time?

How are the boats ﬁnloaded? Describe

Is there any order in which different species of fish are
unloaded?

How long does it usually take to unload?

Could I obtain the total landings of the boat sampled from your
records?

Could I obtain the total landings of the boat sampled during the
weigh out?

During what months are the following species of fish landed at this
facility?
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FIGURE B-10. (continued)

Species J F M a M JJ A S O ND

haddock

pollaock

cod

hake - white

red

silver

flounder - dab

grey sole

vellowtail

blackback (lemon sole)

halibut

herring

redfish

swordfish

angler

cusk

mackerel

dogfish

butterfish

alewive

-.shad

menhaden

tuna

other

27.

28.

29.

-30.

Which species above are sorted by size?

Are any of the fish landed here used for reduction?

What is landed at this faciltiy besides fish?
scallops, etc.)

(squid, shrimp, mussels,

Roughly what % of the catch/boat is "shack?"
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FIGURE B-10. (continued)

3l. 2ask for the locations of other buying locations in the vicinity.

32. Record groundfish tows
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engine, gross and net tonnage, length, breadth, depth, hull construction,
where and when built, etc., have been obtained by DMR for all documented
commercial fishing vessels with home ports in the New England coastal
states. These data were supplied by Ms. E.P. Fischer (Chief, Recordsv
and Publications Branch, Merchant Vessel Documentations Division, U.S.
Coast Guard, Washington; D.C. area code 202-426-2233).

DMR has also obtained a computer listing of state registered and/or
federally documented Maine vessels which possess federal fishing permits
for bluefin tuna (commercial, incidental, recreationalb ground£fish
(commercial, incidental, recreational), Atlantic herring (commercial,
incidental, transport), surf clam/ocean gquahog (commercial), and ocean
quahog (commercial). All commercial groundfish permits have been
sorted, accumulated, and listed alphabetically by town. The number of
boats possessing permits for each federally contrélled fishery, are also
included in an alphabetical listing of towns. This information will
indicate the proportion of the catch in fisheries requiring federal
permits that is actually caught by vessels possessing those permits.

The following sampling problems are anticipated in a planned DMR
finfish sampling program:

1. Direct communications with the manager of each unloading-

facility will be required to establish vessel arrival times.
This is essential to avoid a long waiting period for the

~sampling crew.
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At many unloading facilities, the catch may be unloaded from
the boat directly into trucks. 1In this situation it may be
difficult to sample the catch.

Some of the boats may unload at more than one town or they may

unload at up to four different places within one town.

Unloading at two wharves is a common practice. This may
complicate sampling procedures.

There will always be doubt as to the reliability of data on
the location of the fishing activity (loran bearings). This
is particularly true when a quota system is in effect.

When trip limits have been imposed, some vessels have
circumvented the problem by reporting the catch for two trips
instead of one.

The landings patterns for the commercial fishery will change
with time and with the addition of restrictionms.

Many of the boats will arrive and unlocad between four p.m. and
midnight. This will require night sampling with its
accompanying problems.

Otoliths for aging have to be collected by either removing the
fish heads or mutilation; objectionable practices so far as the
fishermen are concerned since they may reduce the value of the
fish.

In some cases, the catch may not be sorted (e.g., several
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species of flounder may be lumped). Sorting these fish will
delay the sampling procedures.

10. The collection of biological samples from the processors is

~worthwhile only if we know where the fish were caught;
information that may not be available.

11. This may be an inappropriate time to initiate a program
because of the recent conflicts between fishery managers and
the fishermen.

12. Landings may not be weighed at some pickup points and it may
be necessary to obtain-hail weights from fishermen's sales
receipts which are usually returned two to three days after
loading.

13. Wholesale fish brokers may provide some. sampling problems

- since they may have no fixed place of business and frequently
arrange for direct pickup from the boats at any convenient
location.

In view of some of the problems anticipated in sampling large
vessels at the major ports of Rockland and Portland (3, 4, and 5 above)
and because NMFS personnel have reportedly (a) established good rapport
with the fishermen in these ports,'(b) developed solutions to some of
the problems above, (c) developed sampling schemes for these ports,
the best way to coordinate our sampling plans with the NMFS would be to

confine our sampling to vessels fishing within the 3 mile limit and
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landing their catch at all ports except Rockland and Portland. Such an
arrangement is satisfactory to the NMFS and there is some evidence to
suggest that small vessels in small ports would not object to our

sampling and interviewing.

SOFT CLAMS AND MUSSELS:
The most complete source of information on where the clam and
mussel harvest is landed may be obtained from DMR's list of persons and

firms possessing current Maine Interstate Shellfish Certificates

(Table B-6). The major clam harvesting season extends from April through

October. During this period clam diggers bring their catch directly to
the buyer or they may land the clams by boat at a wharf where they are
sold directly for truck transport. Wholesale fish and shellfish brokers

may be involved in some of these transactions.

A COMMERCIAL SHELLFISH SAMPLING PROGRAM:

A commercial shellfish sampling program to collect catch/effort
(bushels dug/hour) and size information may be implemented by the DMR.
Commercial sampling information, such as numbers of diggers selling to
a buyer on a given day, the numbers of bushels sold, and the area or
towns where the clams were dug, can be checked for accuracy against the
mandatory dealer records submitted to DMR.

Depuration plants are licensed by DMR to purchase clams dug from

selected areas closed because of bacterial pollution. These commercial
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cleansing plants are closely monitored by DMR and the clams are all taken

from known locations. This situation is a unigque opportunity to compare

population estimates developed from field surveys with production levels

and biological sample data derived from sampling at these depuration

plants.

The following sampling problems are anticipated in a future

sampling program for shellfish:

1.

No licensing information presently exists that directly
indicates which buyers purchase their clams from diggers.

This information is contained within two of the three
categories listed under Maine Interstate Shellfish
Certification; shell stock shippers (SS) and shucker-packers
(SP). An interview or telephone survey would be required to
establish this information.

The DMR shellfish sampling program will have no major problems
at those facilities where diggers transport their own clams to
the buyer. Sampling and data collection will be difficult to
schedule at those loéations where diggers bring their clams to
a wharf by boat and then sell them directly to a trucker.

A problem exists iﬁ that with more than 150 buying locations
along the coast, even with a maximum of ten random sampling
days per month for thé seven major buying months (April-October) ,

individual towns (requesting catch, effort, and size information
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for their individual management plans) might receive scanty
sampling information for dealers sampled within that town.
4, Diggers may not accurately report digging locations to the

samplers.

MARINE WORMS:

The locations of dealer facilities where marine worms are purchased
directly from the diggers may be obtained from DMR records (Marine Worm
Dealer License Applications). The supplemental buying locations of these
worm dealers have been located through telephone interviews. The 1979
list of dealers and supplemental buyers is included in this report
(Table B-7) along with a similar listing compiled by port agents
(Table B-8).

The worm digging season generally extends from April through
September. Marine worm diggers sell their cétchés at the dealer's
packing cellars. Harvesting is conducted only at low tide and the worms
are usually sold shortly after low tide (i.e., sales are conducted from
one half hour to five hours after mean low water on any given day).

When market demand is high and there are two low tides during the
daylight hoﬁrs, the packing cellars will purchase worms twice on that
day although the harvest from the evening tide may be held for
shipping the following morning. Sampling of the catch must be
conducted rapidly since packing and shipping operations are geared for

a rapid turnover of this highly perishable product.



Bishko, Leonard

Crowley, Keith
Mathews, Merrill

DeRapps, Richard

Dorr, Warren
Dorr, George
Everett, Stetson
Fairservice, Stan

Flye, Ivan
Flye, Irene
Hagan, Cliff

Hammond, Frank
Harden, William

Lewis, Harlen
Peaslee, Aubrey
Peaslee, Fred
Peaslee, Steve
Peterson, Charles
Wanser, Abe
Greeley, Oscar
Wanser, Randy
Wright, William

Lounder, John

Trukel, William

Alley, Maynard
Call, Fred
Norton, Woodrow
Smith, William
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TABLE B-7.

MARINE WORM DEALERS

- 1979

Warren Dorr,

Gouldsboro Bait

Mid-State Bait

Eastern Bait

Jr.

Fairservice Bait

Maine Bait

Maine Bait

Hammond Bait
B & J Bait

Wiscasset Bait
Wiscasset Bait

Digger and Shipper the Same

Bait

(digs and ships own

wOYms)

(digs and ships own
worms, winter smelt

bait only)

Worm Transport Only

worm transport
worm transport
worm transport
worm transport

only
only
only

only

S. Gouldsboro

Addison
Milbridge
Hancock

Addison
Hancock
Hancock
Wiscasset

Newcastle
Hancock
W. Jonesport

Wiscasset
Jonespert

Boothbay
Boothbay
Wiscasset
Blue Hill
Harrington
Milbridge
Sullivan
Wiscasset
Addison

Lamoine

Newcastle

Jonesport
Harrington
Addison
Addison

963-2203
497-5498
422-3426
422-3998
483-2361
422-6822
882-7758
882-5081
563-3000
667-5209
497-2814
497-2183
882-7343
497-2814
497-2183
633-3517
633-4604
882-6246
374-5054
483-2398
546-2464
546-7822
882-7473
483-2217

667-2019

563-3593

497-2467
483-4588
433-4441
483-4441

or

or

or

or

or



Adams, Gary
Beaudreau, Charles
Berounsky, Frances
Bugler, Ian

Guy, Robert

Hardy, Dennis
Walsh, John

Wormwoeod, Colin

Eddy, James

Hyde, Jude
McKenney, Raymond
Quintal, Morris

Temple, Edgar

Tome, John

Wallentine, Bernard

Webb, Robert
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TABLE B-7.

Tackle Shops

buys from other dealers

and 1 or 2 diggers

buys from other dealers

and 1 or 2 diggers

buys from other dealers

buys from a digger

buys from other dealers

buys from 1 digger

buys from other dealers
buys from other dealers

Winter Smelt Bait Only

{continued)

smelt bait buys from
other dealers and
diggers

smelt bait buys from
a digger

smelt bait buys from
a digger

smelt bait buys from
1 digger

smelt bait buys from
other dealers and
diggers

smelt bait buys from
diggers

smelt bait buys from
other dealers and
diggers

smelt bait buys from
1 digger

Kittery
Brunswick
Eliot

Bath

York Beach
Wells
Kennebunkport

Saco

Dresden

Topsham
Bowdoinham
Randolph

Bowdoinham

Bowdoinham

Bowdoinham

‘Randolph

439-2700
729-1308
439-9515
389-2222
363-3666
646-9087
967-4622

967-3523
934-2051

725-6929

666-3203

582-3386

666-5568

666-5568

666-5945

582-4254

or
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TABLE B-8

Marine Worm Dealers

Cliff Hagan
Abe Wanser
Oscar Greeley
Randy Wanser

May 1979
Dealers known to both Dealers known to DMR but not to
DMR and port agents port agents

Ivan Flye -Newcastle William Harden ~Jonesport

Aubrey Peaslee -Boothbay Charles Peterson -Harrington
~ Harlan Lewis -Boothbay

Frank Hammond ~Wiscasset

Fred Peaslee -Wiscasset

Stanley Fairservice-Wiscasset

Steve Peaslee -Blue Hill

Irene Flye -Hancock (Ivan Flye Reports)

Stetson Everett -Hancock

Richard DeRapps -Hancock

Leonard Bishko -S. Gouldsboro

Warren Dorr, Jr. -Addison

Bill Wright -Addison

Keith Crowley -Addison

-W. Jonesport
-Milbridge possibility of inaccurate
-Sullivan reporting by dealer
-Wiscasset dealer will give no

: information at all
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The sampling procedures, number of dealers sampled and the amount

of information to be collected must be appropriate for the management

research being conducted; the collection of such data is expensive

because of the coastwide distribution of dealer buying locations and

the irregular hours of operation.

The potential sampling problems are as follows:

1.

Individual diggers may combine worms dug on two successive
tides into one lot or they may sell worms for other diggers.
Diggers usually harvest only one species although, in the
eastern portion of the state, sandworm diggers frequently take
bloodworms.

Dealers frequently mix lots of worms before packing and
biological data shoﬁld be obtained by sampling digger's
catches rather than worms packed for shipping.

Diggers usually do not give accurate interview information
concerning the areas that were dug.

Diggers tend to arrivé at the cellars in groups and it is
usually impractical to sample all of them; a random sampling
or selected sampling fraction should be uséd. |
ILengths and weights of worms cannot be directly compared since
‘they are passive osmoregulators and their size is determined
by the water salinity in the area where they are dug..

Salinities are variable from area to area and day to day and
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worms should be acclimated to a standardized salinity before
they are measured.

7. Worms should be anesthetized before measuring their lengths.

8. The sampler must routinely check the total number of worms dug

" and reported with the total for which the digger was paid. On

occasion, the two totals do not agree because of culling,
miscounts or other sources of error.

9. It is not possible to count the numbers of cull worms rejected
by the digger. 1In ﬁost cases, the information obtained on culls

are the diggers' estimates.

LOBSTERS:

DMR's present commercial lobster Sampling program was started in
1966. At that time every lobster dealer on the coast of Maine was
located and interviewed to provide the information necessary to establish
a sampling program for the c¢ollection of catch, effort, and size data.
The resulting list of dealers (who consistently purchase lobsters from
five or more boats) has been continually updated since that time.. DMR's
most recent list of lobster dealers and a comparable list compiled by
port agents are presented in Table B-9.

Port agents collect landings data from the dealer weighout or
sales slips. This system is fairly efficient but a number of dealers
are not visited by the port agents. There appears to be no reasonably

efficient method for cbtaining data on the recreational lobster catch.
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ALEWIVES:

During 1979, alewife landings were collected from the dedicated
(local or town managed) runs listed by town in Table B-10). All
existing and potential alewife runs listed by county and town for the
State of Maine are available in DMR files. With some local variations,
the fishery generally begins arcund the last week in April and extends
through May into the second week ¢f June.

Individual towns aré responsible for the management of dedicated
runs by whatever means they choose. Some towns place the runs up for
bids. Others allow any town resident to obtain a given gquantity of

fish from the run. Some towns hire a manager to oversee the fishery.

HERRING:

A complete listing of canning, smoking, and filleting plants where
herring are landed and processed in Maine are presénted in Table B-1l.
An adequate sampling program is.in operation at this time and the

collection of data in this fishery need not be addressed at this time.

REDFISH:
Commercial redfish landings are reported primarily from two
processing facilities:

Maine Fisheries Corporation F.J. O'Hara and Sons

P.0. Box 1300 Tilson Avenue
Portland, Maine 04101 Rockland, Maine 04841
774-2674 594-4444

Based upon the 1977-1978 redfish landings it appears as though
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TABLE B-10

Dedicated Alewife Runs - 1979

Alna
Sheepscot River
Arrowsic
Sewell Pond Outlet
Bath, W. Bath, Phippsburyg
Winnegance R. (Bath, W. Bath,
Phippsburg)
Center Pd (Phippsburg)
~New Meadows R. (W. Bath)
Whiskeag Stream (Bath)
Bristol )
Pemaquid River
Cherryfield
Narraguagus River
Columbia Falls
Pleasant River
E. Machias
E. Machias River
Franklin
Card Mill Stream (Donnell P4d)
Gouldsboro _ :
Prospect Hbr. Stream
W. Bay Stream
Jones Stream

Jefferson

Dyer R.
Kennebunk

Kennebunk River
Mt. Desert

Lone Pd.

Newcastle, Nobleboro

Damariscotta (Newcastle,

Nobleboro)

Sherman Lake (Newcastle)
Orland

Orland River
Pembroke

Pennamaquan River
Penobscot

Winslow Stream (Wight Pd)
Perry

Bovden Stream
Steuben

Tunk Stream

Sullivan

Flandexrs Stream
surry
Patten Pond Stream
Tremont )

Seal Cove Brook
South Berwick

Great Works River
Waldoboro

© Medomak River

Warren

St. George River
Woolwich

Nequasset Brook
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Table B-11 Canning, Smoking, Filleting Plants for Herring

Portland
Kasbay - Lippman (herring fillet)

S. Portland _
Pine State By-Products (fish meal from waste or soured fish
including trash fish)

Yarmouth )
Royal River - Zwecker (herring fillet)

Boothbay Harbor _
North Atlantic Fisheries (small herring fillet, packed groundfish,
tuna)
Boothbay Harbor Freezer (frozen groundfish, frozen herring-bait)

Bath

Bath Canning - Stinson (sardines and herring fillets)
Rockland

Holmes Pkg. (sardines)

North Lubec. Canning — Lawrence Family (sardines)

Port Clyde Pkg. (sardines)

Stinson (herring and groundfish fillet)

Seapro Inc. (fish meal from sardine waste and soured fish)
Belfast

Belfast Canning - Stinson (sardines)
Stonington

Port Clyde Pkg. (sardines)

Southwest Harbor
Stinson (sardines)

Prospect Harbor
Stinson (sardines)

Milbridge .
L. Ray (sardines)
Jasper Wyman {(owned by Hollis Wyman) (sardines)

Machiasport
Machiasport Canning (owned by L. Ray) (sardines)

{ ) p I .
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Lubec
Booth Fisheries (sardines)
R. J. Peacock (sardines)
USA Fish (herring fillets)
Arthur McCurdy Fish (smcked herring)

Eastport
Holmes - Mose Pike (sardines)
Mearl - Dave Turner - (fish meal and pearl essence)
(scales used for luminescence in buttons

and jewelry)
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redfish landings are more or less stable throughout the year except for

a slight decrease during winter.

PERIWINKLES:

This fishery is mentioned here because it is so badly underestimated.
The names and locations of people and facilities dealing with periwinkles
may be obtained from the list of DMR licensed wholesale seafood dealers
and processors. This list is inlcuded in Table B-12 along with

collection sites wvisited by port agents.

OTHER COMMERCTALLY IMPORTANT SPECIES:

Although some additional information regarding where, when and
how the landings of scallops, sea urchins, shrimp, squid, bluebacks,
shad, and eels has been collected, this information is presently very

incomplete.
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TABLE B-12.

PERIWINKLE DEALERS

Locations where port agents
collect landings information

Coles Express

Rt. 1

Baring, Maine

454=2566

(transports periwinkles for
the following dealers):

1. Geoxge Mallock (major shipper)
177 Water Street
Eastport, Maine

2. Sherman Kelley (major shipper)
Lubec, Maine
733-2017

Mill Cove Lobster Pound
" Boothbay Harbor, Me. 04538
633-3340

Other known periwinkle
landings sites

Atlantic Fisheries Co.
Ltd.

One Canal Plaza
Portland, Maine 04112
773-0757

Clark's Cove Fish Co.
Farrin's Wharf

Main . Street

So. Bristol, Me. 04568
644-8200

Agnes K. Taylor & family

Backshoe Road
Beals, Maine 04611
497-2083

Maine Sea Products
RFD #2

Lubec, Maine 04652
733-4671

Intertidal Harvesters
Main Street

Jonesport, Maine 04649
497-5757

Sawyer Cove Seafoods
RFD #1

Campground Road
Jonesport, Me. 04649

Mr. Sheldon Ashby
Pembroke Clam Company
Pembroke, Maine
726=-4260

Mr. 0O.L. Carver
Carver Seafood
Beals, Maine
497-5477



TABLE B-12.

Locations where port agents

collect landings information
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(continued)

Other known periwinkle
landings sites

Mr. Rick Cove
Cove's Seafood
Jonesport, Maine

Mr, Gordon Kelley
Lubec, Maine

Penny Beals
Jonesport, Maine

Andy's Seafood
Jonesport-Beals,
Maine

(major shipper)

Mr. Ralph Smith
Jonesport-Beals,
Maine

Mr. Douglas Hardy
Deer Isle, Maine

Mr. Dennis Lock
Addison, Maine

wWinthrop Bailey

D/B/A Wimpy & Sons
Trucking

Pension Ridge Road

Boothbay, Maine 04537

633-3700

(transports periwinkles

for the following 2

Jonesport dealers):

l. BO-C Products
Jonesport, Me. 04649
497-2111 or 2119

2. William Keller
Box 274
Jonesport, Me. 04649
497-2098
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Element B-6. DETERMINE INDUSTRY SECTORS WHERE LANDINGS DO NOT REFLECT

CATCHES:

The establishment of the fisheries data base requires the evaluation
of the relationship between catches and landings for the species taken
by the fisheries. Economic factors operate continuously to change the
patterns of discarding and this evaluation is an ongoing task. Fish
tﬁat have little or no market value may be discarded at sea or sold as
bait or for reduction into fishmeal or pet food. In most cases, the
fish discarded at sea are not identified or recorded and the portion of
catches sold for bait or reduction are not identified by speciés and
weight. Discards of some species (e.g., small silver hake, shrimp,
flat fishes) have been significant at times - and thus the landings have
ngt been proportional to the mortality rates associated with fishing
activities. Discards or sales of fish for reduction may comprise
a major portion of the harvest of some species and should be documented.

A sea sampling program to collect catch data aboard commercial and
recreational fishing vessels was started in the spring of 1979. The
Department of Marine Resources employed two sea samplers through the
Massachusetts Audubon Society intern program. The DMR sea sampling
program concentrated on sampling aboard day trip vessels involved in
the demersal fisheries during the first eight months. Available data
for catches, effort and discards from these vessels are particularly

inadequate for the Gulf of Maine fisheries. This fishery was also
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selected for sampling because of the opportunity for comparing data with
the information from the bottom trawl survey (Element A).

Data were recorded on a standard form (Figure B-ll)adapted.from
the NOAA sampling program format (Figure B-12) Information from these
trip sheets was then coded and stored using the DMR computer terminal
linked to the University of Maine's computer at Orono. Catches were
estimated by volume or weight for the major species and fish were
sampled for the recording of bioloéical data for age and growth
studies. Length-frequency data were recorded on aluminum punch strips
mounted on a measuring board. Discards and/ox fish for bait or
reduction were recorded by weight or volume and were also sampled. Data
on gear, fishing areas, depths and time» fished were recorded.

In the day trip fishery the fishermen may not know how many pounds
of each market species he took until he is paid by the buyer. Thus, in
most cases, it is not possible to check estimated catches with the
reported landed weights on the day the catch is landed. This will entail
some problems in the finalized sea sampling program since it will often
be necessary to contact the fisherman two or more days after the trip
for verification of the landed weights of the catch. Verification of
the hail estimates will eventually be completed by the port agents when
this expanded program is operational. 1In all sample trips the captain's
estimate has been used for recording the catch of the major species.

In one instance, verification of the hail upon landing was possible and
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VESSEL NAME

GEAR

MESH SIZE

TRIP NO. ]s:uLED tMTEj TIME ILANDED DATE TIME lPORT
- AT 1M T
ToWS DATE 'TIME DATE TIME DATE TIME DATE TIME
DEPTH IN FATHOMS

FROM FROM FROM FROM
POSITION 7o To T o

HRS. RS. MIN, HRS. . 3 [}
TOTAL TIME OF SET § WIN, H N THRS lum HRS | R
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Figure B-11l.

DMR Sea Sampling Trip Record Sheet
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the captain's estimates for the hail were very accurate.

The sea sampling program collected data on demersal f£ishing by
Maine vessels at 62 locations along the coast (Table B-13). These
vessels sailed from ports between York Harbor and Stonington and
fished a variety of fishing grounds within 50 milés of the coast
(Figure B-13). Otter trawls (46 tows) were the most commonly sampled
gear followed by gill nets (12 overnight sets) and party boats (4
trips). All of these stations were fished by day trip vessels except
stétions 25 through 34 which were fished by one vessel on a single
five day trip.

The sea sample data have not been analyzed. Catches for some
species in the demersal fisheries are enormously variable within gear
categories, this is partially due to directed fishing for specific
species by some vessels. Length measurements of representative samples
from the catches and discards were recorded at sea (Table B-14). These

data will be used to develop estimates of the age distributions of the

- g N ma
{

Y ) v WE em

species taken in the commercial catches. The analysis of data collected
from different vessels (e.g., gillnetters vs. otter trawls) will be quite
complex because of the differences in the types of fishing efforts. The

length-frequency data must also be evaluated to correct for gear selectivity.

The collection and computer storage of data from this program will be
continued but the analyses of these data will be postponed until

additional data have been collected.
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NUMBER OF LENGTH MEASUREMENTS TAKEN BY THE SEA SAMPLING PROGRAM
STATIONS 1-74.
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TABLE B-14

Number of Gill Number of Party  Number of
Species Dragger Stations Netter Stations Boat Stations

Cod 244 11 28 2 43 4
Haddock 104 8 1 1
Pollock 106 4
American plaice |647 13 78 4
White Hake 2 1 6 1
Red Hake 8 3 15 1
Shad 1 1 18 1
Goosefish 31 5
Sea Raven 23 5
Ocean Pout 5 2
L.H. Sculpin 34 5
Thorny Skate 16 5
Silver Hake 17 2 51 4 6 1
Sea Herring 9 2
Redfish 1 1 2 1 5 2
Winter Flounder | 317 7
Witch Flounder 197 7
Halibut 1 1
Wolfish 1 1l
Yellowtail

Flounder 122 4
Sand Flounder 7 1
Little Skate 1 1
Big Skate 1 1
Lumpfish 3 1
Mackerel 57 2 5 3
Cusk 18 1

- S = e



-

l'- — . n -‘

145

ELEMENT C: A CHARACTERIZATION
OF THE
MARINE RECREATIONAL FISHERIES

OF MAINE

by

C.J. Walton
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Element C: CHARACTERIZATION OF THE RECREATIONAL FISHERIES

I. INTRODUCTION:

The marine recreational fisheries of Mainé have not been perceived
by fishery managers to be of major economic significénce.in comparison
with the commercial fisheries. This orientation has been sustained by
the paucity of data on these fisheries and the lack of a clearly defined
public sector associated with the recreational fisheries (the participants
are not licensed and the associated support industries cannot be readily
identified). There are no statutory responsibilities for oversight of
these recreational fisheries vested in any state agency. One important
need for the management of the recréational fisheries is a definitive
statement of policy at the state level.

The Fisheries Conservation and Management Act of 1976 (FCMA)
requires that'recreational'fishing be considered in the computation of
optimum vields and that allowable catches be divided between commercial
and recreational fisheries. These provisions will ultimately result
in the development of recreational fishery management policies at . both
the state and federal levels of government. State management policy
will probably encompass a number of species and fisheries that are not
managed by the FCMA and it is reasonable and prudent for the state to
plan for the management of all marine, anadromous and estuarine species
which support a fecreational fishery.

There are 63 marine species associated with recreational fisheries
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in Maine (Table C-1). There are directed fisheries of some significance
involving 26 of these species. Some of these are mixed species fisheries
such as the mackerel-harbor pollock fishery and the groundfishery for
cod, pollock, cusk, haddock, and hakes. There are inadequate data on
catch, effort and stock abundance for most species in the Maine fisheries.

The majority of these fisheries have no significant effect on the
abundance of the resources and management to confrol fishing mortality
is not necessary at this time. Atlantic salmon, brook trout, brown
trout and shad require management because they occur in relatively small
populations. Striped bass, cod and bluefin tuna may also require
management because of excessive fishing mortality.

The initial phase of management, after the formulation of a state
management policy, will be limited to the collection of descriptive
statistics for at least the more important fisheries. One objective of
this characterization will be the identification of current and potential
problem areas as a guide to selecting fisﬁeries for future management
research. This planning document is not intended as a cataiogue of our
lack of knowledge of these fisheries but as a first attempt to define

the data needed for future management decisions.

II. ECONOMIC PROFILES:
There are four major user groups in the Maine recreaticnal fisheries:
party boat fisheries; charter boat fisheries; private boat fisheries and

the shore based fishery. These arbitrary groupings are -based on fishing

- as .
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TABLE C-1 SPECIES INVOLVED IN MAINE RECREATIONAL FISHERIES

Species

Blue shark, Prionace glauca

Spiny dogfish, Squalus acanthiaus
Barn-door skate, Raja laevis

Big skate, Raja ocellata

Little skate, Raja erinacea
Thorny skate, Raja radiata
Porbeagle shark, Lamma nasus
Alewife, Alosa pseudoharengus

Blueback herring, Alosa aestivalis

Shad, 4losa sapidissima

Menhaden, Brevoortia tyrannus
Brown trout, Salmo trutta

Brook trout, Salvelinus fontinalis
Salmon, Salmo salar

Smelt, Osmerus mordax

- Eel, Anguilla rostrata

Common mummichog, Fundulus heteroclitus
Coho salmon, Oncorhynchus kisutch
Silver hake, Meriuccius bilinearis
Cod, Gadus morhua

Tomeod, Microgadus tomcod

Haddock, Melanogrammus aeglefinus
Pollock, Pollachius virens

White hake, Urophyctis tenuis

Squirrel (Red) hake, Urophycis chuss
Cusk, Brosme brosme

Spotted hake, Urophycis regius

Blue hake, Antimora rostrata

Halibut, Hippoglossus hippoglossus
Summer flounder, Paralichthys dentatus

_Winter flounder, Pseudopleuronectes americanus

Mackerel, Scomber scombrus ,
Tuna, Thunrus thynnus
Bluefish, Pomatomus saltatrix
Striped bass, Morone saxatilis

"White perch, Morone americana

Grubby, Myoxocephalus aeneus

Longhorn sculpin, Myoxzocephalus octodecemspinosus
Sea raven, Hemitripterus americanus

Cunner, Tautogolabrus adspersus

Sand launce, Ammodytes americarus

Fishery

Directed
Incidental
Incidental
Incidental
Incidental
Incidental
Directed
Directed bait &
non-consumptive

" Directed bait &

non-consumptive
Directed
Directed bait
Directed
Directed
Directed
Directed

Directed and bait

Directed bait
Directed
Incidental (?)
Directed
Directed
Directed
Directed
Incidental (?)
Incidental (?)
Incidental (?)
Incidental
Incidental
Directed
Directed (7)
Directed
Directed & bait
Directed
Directed
Directed
Directed
Incidental
Incidental
Incidental
Directed
Directed bait
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TABLE C-1 (continued)
Species

Wolffish, Anarhlichas lupus
Ocean pout, Maerozoarces americanus
Goosefish, Lophius americanus

Invertebrates

Lobster, Homarus americanus

Jonah crab, Cancer borealis

Rock crab, Cancer irroratus
Horseshoe crab, Limulus polyphemus
Blue mussel, Mytilus edulis
Soft=shell clam, Mya arenaria

Hen clam, Spisula solidissima

Moon snail, Polinices heros
Periwinkle, Littorina littorina
Green crab, Carcinides meanas
Sandworms, Nereis virens
Blcodworms, Glycera dibranchiata
White worm, Nephtys bucera

Ocean quahogs, Arctica islandica
Scallops, Placopecten magellanicus
Sand shrimp, Crangon septimspinosus

Sea urchins, Strongylocentrotus droebachiensis
Short-finned squid, Illex Zllecebrosus

Long-finned squid, Loligo pealei

Fisherz

Incidental
Incidental
Incidental

Directed

Incidental (2)
Incidental (7)

Directed
Directed
Directed
Directed
Directed
Directed
Directed
Directed
Directed
Directed
Directed
Directed
Directed
Directed
Directed
Directed

bait

and bait
and bait

bait
bait
bait
bait

(?)
bait

and bait
and bait
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activities and do not define a specific group of anglers since .an

individual may participate in more than one of these fisheries.

PARTY BOAT FISHERY

This fishery is conducted from boats which sail with a relatively
fixed schedule and carry anglers at a fixed rate. Vessels usually
carry more than gix fishermen and operate from May through October.
There are a number of surveys which have estimated the number of party
boats operating in Maine and they are in agreement only whén one summary
cites another. The best estimate of the number of party boats, derived
from available data, is 39 vessels with an average capacity of 37
fishermen. Total direct employment in the Maine party boat industry
(estimated from data in Nicholson and Ruais, 1979) is 91 crew members
with esﬁimated annual total wages of approximately $390,000.
Summarization of available data suggests that the average fee for a
party boat trip in Maine is now about $15.50 and these party boats
average 82 day trips/year with an estimated mean of 28 fishermen per
trip for a total annual direct expenditure of approximately $1.4 million.
These estimates do no include related costs such as travel, parking fees,
landed value of the catch, etc. McConnell and Nicholson (1978)
estimated annual revenues for party boatsvat $36,000 for those carxying
41 to 70 fishermen and $23,000 for those carrying 40 or fewer passengers.
Application of these estimates to the Maine party boat fleet yields an

estimated annual revenue of $1.1 million. These dataare subjective but
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the party boat fleet in Maine probably has gross annual revenues of
between 1.1 and 1.4 million dollars.

Centaur Management Consulpants (1977) estimated multiplier impacts
.of the charter and party boat fishery in New England. The best estimate
of the economic impact of the Maine party boat fishery derived from
these data are shown in Table C-2. The economic value of the Maine
party boat fishery is approximately 2.48 million dollars in 1979

excluding the landed value of the catch and induced multiplier effects.

Table C-2. Economic Impacts of the Maine Party Boat Fishery

Sales: $1,250,000
Value Added: $ 750,000
Wages, Salaries: - $ 390,000
Employment (person years): S 50

Annual Capital Expenditures: § 87,000

Total: 2,477,000

CHARTER BOAT FISHERY
Maine charter boats typically carry fewer than six passengers and
tend to seek gamefish such as tuna, shark, bluefish and striped bass.
Available data suggest that there are approximately 26 operating charter
boats in Maine (Centaur, 1977). All surveys examined have seriously

underestimated the number of charter boats operating in Maine waters
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since those listed have a scheduled sailing routine, a public docking
area and a Coast Guard license. The majority of the small boats
operating as charter vessels do not have Coast Guard licenses and
operate on an irregular schedule. There are probably 150 charter
fishing boats operating along the coast at this time. These are mostly
private vessels operated on weekends or by reservation and fishing for
bluefish, striped bass or groundfish. A considerable number of lobster
boats also conduct tuna and mackerel trips when the opportunity arises.
New England charter boats reportedly fish an average of 70 days/
year and carry about five passengers per trip (Centaur, 1977). These
estimates.are probably too high for Maine charter boats and a more
appropriate estimate would be 55 days/year with av3.5 passenger average.
Fishermen pay at a higher rate in the charter boat fishery, and for
the 26 licensed vessels, costs probably average $65/man for day trips.
The available data on the Maine charter boat fishery are inaccurate
but the fishery probably provides part-time employment for at least 150
individuals during the year. Subjective estimates of gross revenue
and economic impacts are presented in Table C-3 (computed from data by
Centaur, 1977). Collection of data on the charter boat fishery is
difficult because a large portion of the vessels are unlicensed, make

unscheduled trips, and produce unreported income.
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Table C-3. Estimated Economic Impact of the Maine Charter Boat Fishery

Sales: $ 900,000
Value Added: $ 540,000
Wages and Salaries: $ éG0,000
Employment: $ 150 (total)

Annual Capital Expenditures: § 62,500

Total: $1,762,500

PRIVATE BOAT FISHERY

Bromberg (1973) estimated that there were 15,084 private
recreational boats that fished in salt water in Maine that year. The
Coast Guard (U.S.C.G., Annual Boating Statistics) estimated that there
were 50,552 private recreational boats in Maine during 1953 and this
had increased to 110,790 by 1977. Bromberg (ibid) reported that the
Coast Guard data were probably underestimates. These data suggest that
the private boat recreational fishery in Maine coastal waters could
involve as many as 33,000 boats in 1977. Bromberg (ibid) estimated that
these boats tended to fish in bays and rivers about.as much as they
fished in the open ocean.

The major target species for Maine recreationél boaters are
bluefish and mackerel in the open ocean and bluefish, mackerel and
striped bass in bays and rivers. Bromberg's data indicates that 86% of

these boats were less than 26 feet in length and therefore the majority
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of the fishery probably takes place within.the state's territorial
waters. The fishery operates from May through October and is distributed
coastwide with heaviest activity near population centers.

The economic impact of the private recreational boat fishery is
difficult to assess but some estimates may be derived from the available
data. Bromberg's (ibid) data indicate that 6.9% of the private
recreational fishing boats in the northeast operate in Maine waters.
Centaur Management Consultants (1977) estimated the economic impacts of
marine recreational fishing in the northeast and those items associated
with the recreational boat fishery may be reduced by 93.1% to yield

estimates of the economic value for Maine presented in Table C-4.

- These estimates are based on data from 1975 and do not include landed

value of the catch, data on the lobster boat fishery or expenditures for

travel, food and lodgings.

Table C-4. Estimated Economic Impact of the Maine Private Boat Fishery

Sales: . $16,700,000
Value Added: $ 4,882,000
Wages and Salaries: $ 2,334,000
Employment: $ 296.

Annual Capital Expenditures: § 240,000

Total: . $24,156,000
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Data on the private boat fishery in Maine are inadeéuate. The
social and economic impacts of management cannot be assessed for this
sector of the fisheries. Available data suggest a fishery of great
economic’importance to this state and additional information on the
privately-owned and rentallboat fisheries is necessary before management

restrictions are emploved.

SHORE FISHERIES

The shore based fisheries of Maine provide recreation for a greater
number of people than all of the boat fisheries combined. Fishing occurs
throughout most of the year and participation usually peaks during the
summer months. Information on these fisheries is totally inadequate
and virtually all estimates of the nﬁmber of participants are far tco
low. The difficulties in assessing these fisheries are obvious: the
fishermen are scattered along more than 3000 miles of shoreline, they
are cpportunisitic and mobile and may fish at any hour of the day or
night.

There are no data suitable for estimation of the numbers of shore
based anglers fishing in Maine. The Department of Marine Resources is
currently working with NMFS and a private consulting firm on an intercept
survey of the recreational fisheries. The results of this work will be
useful in the evaluation of the shore based fisheries but the errors
about the estimates will be fairly high because of the small number of

samples. The shore fisheries probably have three to five times more

HE N T I I SN AN Ml BN D B BN AR B EE W Es
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participants than the boat fisheries although individual expenditures
for goods and seines are much lower. The economic impact of the shore
based fisheries in Maine is probably equal to that of the combined boat

fisheries; something on the order of $28,000,000 each year.

III. SOCIAL PROFILE:

A sociological profile of marine recreational fishermen in Maine
cannot be ogtlined at this time since there are no adequate data.
There is an obvious tendency for the boat fisheries to be prosecuted
by the more affluent whereas the shore fishermen tend to have lower
average incomes. The angler tends to participate in a fishery by
choice and is not enti;ely constrained by income; therefore, the
affluent may be observed fishing from shore and the ﬁnemployed might
fish from a boat purchased on credit.

.Inflationary trends have blurred the distinctions between
recreational and commercial fishing within the past decade. Rod-caught
bluefin tuna, taken in a fishery traditionally perceived as a sport for
the affluent, are routinely sold to defray expenses. Saleof fish taken
in the recreational fisheries has becbme soéially gcceptable in recent
years although it had been considered unsportsmanlike fox-generatiohs.

Recreational fishing ‘is a significant component of the Maine
+tourist industry and provides employment for a number of middle and
lower ;ncome families. Most of the individuals operating charter and

party boats have other jobs and consider employment in the seasonal
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recreational fisheries as a refreshing change. Employment in the summer
charter boat fishery appears to be especially attractive to school
vteachers.-

The majority of the resident marine sport fishermen live within 25
miles of the coast and come from all social and economic strata. There
are no unique social or demographic characteristics exhibited by
saltwater sport fishermen aside from the observation that they usually

live within an hour's drive of a coastal- fishing area.

IV. PROBLEM AREAS:
SHORE FISHERIES

A major problem of the shore based recreational fisheries of Maine
is access to the shoreline. At least 96% of Maine's coastline is
privately owned and, for the most part, closed to the public.
Increasingly stringent federal safety regulations have resulted in the
closure of many commercial docks, wharves and piers and has increased
the usage of public access areas.

Coastal state parks are closed to a significant segment of the
fishing public, those participating in the striped bass and bluefish
fisheries conducted at night, on the peculiar assumptibn that legitimate
public access should only occur -during daylight hours. An increasing
number of shore fishermen have switched to small boats because of these
access problems but the increasing costs of boat ownership and operation

have limited this trend.
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BOAT FISHERIES

The decline in the striped bass stocks has resulted in a sharp
reduction in the number of small boats (<26 ft) operating in coastal
waters. This, in turn, has reduced marina business and a number of
marginal operations have gone out of business. This has, in turn,
reduced the availability of fuel and services along the coast; for
example, the lower Kennebec River had five full-time marinas offering
fuel and supplies during 1974; there is only one part-time fuel dock
operating today. The interactive effects of one fishery on another are
not well known but this is obviously a case in which the collapse of

a resource has adversely affected severalvother fisheries.

GENERAI, PROBLEMS

Some'specieS'harvested by the recreational fisheries are declining
or are at low levels of abundance; these include: striped bass, bluefin
tuna, cod, Atlantic salmon, brown trout and brock trout. The recent
declines in abundance of striped bass and bluefin tuna have had an
obvious impact in the. sport fishery, this may also be the case for cod
and the party boat indgstry although this is not clear because several
othef species are involved.

A‘Licensing of marine recreational fishermen will probably be

implemented within the next decade. Licensing.has been proposed as a-

reasonable method of enumerating recreational fishermen although a
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significant proportion of the anglers in some fisheries (e.g., juveniles
in the pollock-mackerel fishery) would not be licensed. Marine
recreation;l fishermen are, in general, opposed to licensing (Stroud,
1978). Implementation of a license or permit system would adversely
affect the charter and party boat industry, especially with respect to
non-resident tourists, and therefore, this segment of the marine

fishing industry is opposed to recreational licensing. Licensing is
not, at the moment, considered to be a serious problem although it could

become a hotly debated political issue in the future.
V. DESCRIPTION OF THE FISHERIES

ANADROMOUS SPECIES:
Atlantic Salmon; Salmo salar

This species supports an intensive recreational fishery in a number
of rivers in Maine. Catch and effort (salmon permits) data are collected
and compiled by the Atlantic Sea Run Salmon Commission and management
authority for this species is vested in this Commission. Research,
management and regulation of this species is more complete than for any
other anadromous species.

The Atlantic salmon fishery is primarily limited to rivers but
~ there is a small directed estuarine fishery for black salmon in the
. spring. Directed fishing for Atlantic salmon requires a permit and is,

therefore, regulated. Occasional salmon are caught by fishermen seeking
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other species although this harvest is probably not significant. This
species is vulnerable to coastal and estuarine weirs and gill nets
although future commercial-recreational fishery conflicts may not be a
significant problem since this salmon is managed solely as a recreational
species. ‘Spawning run access problems associated with commercial

alewife fisheries are usually resolved ﬁhrough the Department of Marine
Resources.

" The taking of salmon is limited to fly fishing only and this tends
to limit participation in the fishery. The catch in 1978 was 821 fish,
the largest harvest since 1958. Current estimated economic value for
a salmén is $500 and therefore, the value of the catch was $410,000.
Estimates of economic value for salmon, and the annual harvest for the
past two decades, suggest that £he salmon enhancement program has an
unacceptable benefit~cost ratio. Economic value is only one of the
social, economic and political factors that must be evaluated in the

management process for this fishery.

Striped Bass; Morone saxatilis
The most rapidly changing of the major recreational fisheries.
This species spawns in the Chesapeake Bay area aﬁd;migratesrinto Maine
coastal waters. Thé fishery is conducted coastwide from May throuéh
October with June, July and August as the peak @onths. The fihsery
developed rapidly during 1958-1974 and sustained a relfatively.large

number of participants. In York and Cumberland counties, -a considerable
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support industry (bait and tackle shops, marinas, guides and charter
boats) developed during the 1960's.

Catch per unit effort was relatively high and this attracted a
considerable numbér of non-resident anq;ers, especially from
Massachusetts, New Jersey and Pennsylvania. This had a considerable
effect on motels, campgrounds, and the local tourist industry in a
number of areas. Between 1963 and 1972 striped bass fishing defbies
and tournaments proliferated and, at the peak of this activity, anglers
could participate in one or more of these events every weekend through
the most active months of the fishery.

A succession of poor year classes started about 1967 and these
effects were apparent in the fishery by 1971. Collapse of these
migrant stocks started with the very poor year classes after 1969 and
recruitment failure became apparent in the Maine fishery by 1974. The
only available data on catch and effort estimates during this period
came from Otto's (1971) survey of the shore based fishery from Kennebunk
to Port Clyde. This survey did not sample the extensive bogt fishery
in this area and overlooked a number of favored shore fishing locations.
The study provided estimates of effort for a portion of the recreational
fishery on the order of 176,000 angler hours in 1969 and 114,000 angler

hours in 1970. The estimated harvests during those years were 23,500

and 6,500 fish, respectively. In view of the limitations of this survey

it is reasonable to assume that the actual effort levels were about twice
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the estimated quantities for the area covered.

The traditional fishery has been heaviest from Penobscot Bay to
Kittery and has concentrated on rivers and estuaries. Casco Bay is not
heavily fished from shore but there is a small boat fishery of unknown
magnitude. Eagt of Penobscot Bay striped bass fishing is associated
with centers of population rather than corresponding to the distribution
of the fish. During the 1960's an estimated 80% of the active striped

bass fishermen in the state were residents. The fishery has declined

-dramatically since the mid-60's and data from the two surviving striped

bass fishing clubs have indica;ed that the number of active resident
striped bass fishermen in the area from Kittery to the Kennebec River

has declined to 10% of the 1965-66 level. This species is also harvested
by skindivers and is considered a desirable trophy; spearfishing activity
is heaviest from Kittery tb Cape Elizabeth, moderate in the Casco Bay-
Kennebec River area, and fairly.light east of the Kennebec.

The major problems of this resource are overfishing, pesticide
contamination, and the destruction of tide marsh nursery areas; These
factors are primarily operating outside the New England area and
management by the state can only address the derfiShing issue. There
are no catch, effort or abundance data for this species. There is no
ban on commercial.fishing for this species in Maine, but landings are
seldom reported. Fiéh sold in Maine are usually marketed in Béston or

New York. Because of the markedly reduced catch and effort in Maine,
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no immediate effort restrictions can be justified for biological reasons
although they may be implemented as a part of the cooperative state-

federal management program.

Smelt; Osmerus mordax

The smelt supports an extensive recreational fishery with a longer
season that any other species. The major fisheries are the winter
(December through mid—March) ice fishery and the spring dipnet fishery.
Some directed hook and line fishing occurs throughout the open water
season but it is not significant in comparison with the two major
fisheries. Smelt are year round coastal-residents of Maine and the
fishery is sustained by local spawning populations.

Some catch-effort data are available for the winter ice fishery
(Flagg, 1972) and data for the winter of 1968-69 provided estimates of
36,570 man days of fishing and a catch of 200,700 1lbs. of smelt. No
data are available on catch and effort in the spring dipnet fishery,
although the landings are probably equal to the winter harvest.

The fishery is relatively stable and the resource is in geheral
not overharvested. Landings data are inaccurate and the fisheries for

smelt typify the modern marine recreational fishery in which there are

no universal distinctions between recreational and commercial harvesting.

Sport fishermen frequently sell their surplus catch through local, and
unreported, outlets. Many sport anglers utilize rented smelt camps

during the winter ice fishery and defray the expenses be selling all or
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part of the catch.

‘There are no major problems with this resource and its management
at this time. This is one of the few fisheries in which there is no
immediate potential for a major commercial-recreational fishery conflict.
This situation could change rapidly if abuﬁdance declines.

Current regulations are inadequate for short-term manageﬁent. Data
oc catch and effort are inadequate (except for the mid-coastal winter
fishery); data on stock abundance {except for Kennebec watershed) are
also inadequate. Existing management policies appear to be adequate so

long as thé abundance of this species remains at current levels.

shad; Alosa sapidissima

Angling fo; shad in Maine is primarily limited to stream fishing
for them during the spring (May-June) spawning run. The Nariaguagus
River supports a modest. (approximately 2005fish/Year) fishery. Runs
iﬁ the Nonesuch, Kennebunk, Eastern, Cathance, Sheepscot, East Machias,
Dennys_and some tributaries of the St. Croix are_small and directedv
sport fishing for shad is almost non-existent.

The fishery will probably expand slowly, if at all, in the next
decade because of the small size of the spawning stocks. Major problems
‘ofbthe fishery include: .a lack oﬁ.suitable spawning area-in Maine
rivers and streams (partly due to lack of fishways that will pass shad);
commercial harvesting of shéd in the spring river fisheries for alewives;

and an expanding coastal industrial fishery.



165

Management of shad resources is shared by the Department of Marine
Resources and the Department of Inland Fisheries and Wildlife. Programs
include fishway construction, surveys to determine distribution of
spawning stocks, some work on management of shad spawning runs in
streams that have commercial alewife fisheries and some stocking wofk
for spawning run restoration.

Data on recreational catches are available for at least one stock
(Narraguagus) but no information is available on effort, commercial
harvests or stock abundance. Restoration and management of this species

is a long-term process. This is not a major recreational fishery.

Coho Salmon; Oncorhynchus kisutch

This species has been introduced in New Hampshire and:the only
directed fishery for ccho salmon is in the Kittery area where a number
of fishermen troll in Great Bay and tidal aréas of ‘the Piscatagua River.
The fishery has creéted some market for spécialized tackle and lures
in the Kittery area and a reasonéble estimate of resident fishermen
who prosecute a directed coho salmon fishery would be about 100. Few
non-resident anglers appear to participate in.a directed Maine fishery
for coho. The fish have been taken as incidental catches, usually by
mackerel fishermen, as far east as Penobscot Bay. The coho is frequently
confused with Atlantic salmon by fishermen and some inevitable
misapprehensions about regulations and permits for Atlantic salmon appear

to plague the coho sport fishery. Many fishermen who take coho do not



le6

have an Atlantic saimon permit and therefore, are hesitant about
reporting or discussing their catches. WNo data on landings or effort
estimates are available. |

The coho salmon has a great potential for introduction in Maine and
could sustain an inshore and estuarine fishery of considerable economic.
and social importance. Traditional preferences for Atlantic salmon and
the magnitude of the investment in time and funds for Atlantic salmon
restoration suggest that the introduction of coho salmon in Maine is

probably politically unacceptable within the next decade.

White Perch; Morone americana
This anadromous species is widely distributed in rivers and
estuarieé along the Maine coast. It support; a significant recreaticnal
fishery in freéh water but there is little directed fishing for them in
tidal waters. White perch spawning stocks in Maine coastal waters are
scattered and tend to fluctuate from year to year. Probably fewer than
100 anglers-regulariyifish for this species. No data are available on

catch, effort or stock abundance.

Brook Trout; Salvelinus fontinalis
This freshwater séecies is.widely distribuﬁed along the Maine coast
because a portion of the population in many streams tends to overwinter
in saltwater. Soﬁe of these sea~run fish remain in tidal water and
provide a modest sport fisherf;

Some larger rivers have large sea-run trout populations that can
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sustain heavy fishing pressure. In small coastal streams sea-run brook
trout populations are small and slow to recover from heavy fishing.

The fish tend to remain close to the streams and the fishermen are
secretive and very reluctant to discuss the fishery. The fishery is
primarily confined to the spring months although some fish are taken
through the summer and early fall.

There are no data on these fisheries and only a few of the streams
that support a fishery have been indentified. There are probably fewer
than 200 active sea-run brook trout fishermen in the state and the
majority of them are residents.

Thé abundance of sea-run trout may be influenced by upstream
stocking by the Department of Inland Fisheries and Wildlife since
stocked fish frequeptly move downstream. The fishery will probably
remain stable within the next decade and no significant changes are

expected. Management of these stocks is not needed at this time since

the existing state freshwater regqulations provide some protecticn against

overharvesting.

Brown Trout; Salmo trutta
The fishery for sea-run brown trout is much smaller than that for
brook trout siﬁce this species is not as common in coastal streams.
Fishermen are, for the most part, those who participate in the sea-run
brook trout and Atlantic salmon fisheries. There are a number of areas

that have positively been identified as Supporting sea-run brown trout
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fisheries although there are no data on catch or effort.

As in the sea=-run brock trout fishery there are no data on catch,
effort or abundance of the fish. Watershed stocking of this species
probably increases the numbers of sea-run fish in the estuaries. Sea-
run brook and brown tréut fisheries are probably far more extensive than
anticipated although they are not of major social and economic

importance. No management of sea-run brown trout fisheries is necessary

- at this time although stocking to maintain fisheries in some selected

coastal streams is justifiable.

Alewife; Alosa pseudoharengus
Blueback Herring; 4. aestivalis
Both species -are taken during their spring spawning run, and the
subsequent return to salt water, for bait in the striped bass
recreational fishery. This spring (May, June) recreational fishery is
primarily centered west of Penobscot Bay and usually harvests stocks not
utilized in commercial fisheries. The fishery is usually small and
there are probably fewer than 200 participants annually and they cafch
an estimated 200 bushels of alewives and bluebacks each year. The
striped bass fishery has declined and, as a result, fewer than 50‘
fishermen participate in this harvest at present.
These species also support a nonconsumptive recreational activity
since the spring spawning runs are a popular phenomenon for "fish

watching".by individuals and school groups. A few anglers fish for
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these species, usually with fly fishing gear, each spring but this is

a very small fishery, probably less than 30 people statewide. A
larger fishery is prosecuted by juveniles who snag the fish for sport
and this activity probably involves several hundred individuals each
spring. These two species are managed by the Department of Marine
Resources as a commercial fishery resource and no recreational controls

are necessary.

CATADROMOUS SPECIES:
American Eel; Anguilla rostrata

The eel fisheries of Maine are primarily commercial although
recreational fisheries involving spearing, hook and line and trapping
do occur. ' A portion of the commercial fisheries take eels as bait for
the striped bass and bluefish recreational fisheries. The spring elver
fishery has some recreational aspects although it is considered as a
commercial fishexry since the entire catch is sold.

A number of resident and non-resident fishermen operated eel pots
in tidal rivers and estuaries to take eels for bait and for home
consumption. This practice is widespread although most of the eels
harvested east of Penobséot Bay are entirely for home consumption. Eel
trapping for striped bass bait occurs in almost every coastal river from
Kittery to Rockland. A number of coastal freshwatef ponds are also
trapped for this purpose. There is a modest local market (Kittery to

Rockland) for live trapped eels that are sold to sport fishermen
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through local bait and tackle shops. These markets are associated with
population centers near the York, Saco, New Meadows and Kennebec Rivers.
There is a modest hook and line fishery prosecuted in many coastal
rivers of the state. Winter eel spearing, once a popular pasttime, is

almost non-existent today. No data are available on catch, effort or

-the number of participants in the recreational eel fisheries. Regulation

of the recreational fishery-is not necessary at this time.

INSHORE SPECIES:
Common Mackerel; Scomber scombrus
Chub Mackerel; Prewnatophorus colias
The common mackerel and the chub mackerel are practically identical

and both occur in the recreational fishery catch along the Maine coast.

Chub mackerel comprise a small proportion of the catch from Kittery to

Casco Bay and are seldom taken east of Boothbay Harbor. The mackerel

fishery is conducted from June through early October although effort

A declines markedly in early September.

Mackerel fishing is conducted coastwide via a large array of small

boats. A few charter and party boats conduct mackerel fishing trips

and a number of commercial fishing vessels,'especially lobster boats,

derive income from‘unscheduled mackerel fishing trips. There are no
data on these vessels, especially those cbnducting unscheduled trips,
and the operators are seldom Coast Guard licensed to carry passengers

for hire.
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The largest fishery is shore based and almost every accessible
wharf, float and pier along the entire coast is used for mackerel
fishing through July and August. The méjority of these anglers are
juveniles and a considerable portion are non-residents. The economic
impact of the fishery as a tourist attraction is significant in coastal
communities and even drug stores and restaurants sell mackerel fishing
tackle.

There are no current data on catch, effort or economic impacts of
this fishery in Maine. Duel (1977) estimated from a questionnaire
study, that the Maine recreational catch of mackerel in 1974 was
approximately 591,000 pounds although the standard error of this estimate
was quite large. Baird and Dow (1966) reported that mackerel comprised
12.3% of the species enumerated in creel censuses of Maine marine
recreational anglers between 1960 and 1964. The shore based recreational
fishery for mackerel also takes harbor pollock and thus the estimation
of effort and the assessment of economic impact attributable solely to
mackerel cannot be made. This species is managed by the Mid-Atlantic
Regional Fisheries Council under the FCMA and bette; data on the
recreational fishery will be required to assess the impact of regional

management on the Maine fisheries for mackerel.

Winter Flounder; Pseudopleuronectes americanus
The winter (or blackback) flounder fishery in Maine is a widespread

seasonal activity dominated by resident fishermen. The bulk of the
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fishery is prosecuted by an inshore small boat fishery conducted during

the summer months. This species is a year-round inshore resident along

-the coast although the sport fishery is limited to warm weather months.

Bridge and pier fishing for flounder is also widespread.
This is primarily a directed fishery since terminal tackle and

methods used for flounder do not take many other species except for a

few harbor pollock and sculpins. This is a bait fishery and clams,

mussels and marine worms are usually collected by the anglers or
purchased locally. This fishery accounts for a considerable portion of
the small boat rental Eusiness’conducted at some ports.

Baird and Dow (1966) estimated ﬁhat winter flounder accounted for
8% of the total creel census catch from 1960 through 1964. Intercept
surveys are likely to underestimate the magnitude of this fishery since
much of it is conducted by a small boat fishery of privately owned
vessels with no defined landing sites.

There are no current available data on catch or effort for this
fishery. Duel (1977) estiméted that the recreational catch of winter
floundér in Maine for 1974 was in excess of 400,000 pounds.

Thére are no records of party or charter boats that participate in
a directed fishery for flounders although some of the smaller day
charter vessels (less ﬁhan éixfpassengers) may occasionally engage in
the fishery. This species is also harvested commercially by the

groundfish fleet. There appears to be little potential for recreational-
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commercial conflicts in resource utilization of this species. There

are no adequate data on recreational catch or effort for this species.

Tomcod; Microgadus tomeod

This inshore gadoid, often known locally as frostfish, supports a
ﬁodestinshorefishery. They can be taken year round in estuaries and
bays and feed readily on bits of clam, mussel or marine worm. The
fishery is primarily hook and line and is prosecuted all along the
Maine coast. Some tomcod are taken in the smelt fishery, especially in
the fall, but there is a directed fishery for them, especially in late
fall and early spring. This directed fishery appears to beAlimited to
residents and is usually most active at seasons when marine recreational
fishing is minimal. Fishing is entirely for home consumption and few,
if any, of these fish are sold.

Most coastal areas have a few dedicated local tomcod fishermen for
each stream or inlet in the area and the fishery is not publicized.
There are no data on catch or effort for this fishery and the stocks
appear to be adequate to sustain this level of fishing pressure
‘ indefinitely. There are no available data on abundance but, autumn
spawning concentrations have been:observed by DMR personnel in the pral
and Sheepscot Rivers and are preseumed to occur in other coastal estuaries.
This is an inshore species of little current commercial interest in Maine

and will not be a priority species for management under the FCMA.
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DEMERSAL SPECIES:
Pollock; Pollachius virens

There are two distinct pollock fisheries in Maine. The major one
is a mixed fishery for harbor pollock and mackerel that is prosecuted
from shore or small boats. Larger pollock are taken by party, charter
and private boats fishing off shore.

The fishery runs from late May through October although peak
fishing activity occurs from-June through August. Baird and Dow (1966)
reported that pollock ranked third in cumulative abundance in creel
censuses conducted annually between l960>and 1964 and comprised 18.6%
of all marine fish species in the survey. Adult pollock are found
throughout the Gulf of Maine although the juveniles concentrate in the
inshore watefs from Cape Cod to the Bay of Fundy and the Maine coast
appears to have the only significant fishery for juveniles.‘ T™wo year
old pollock éomprise the bulk of the inshore catch. A few larger
pollock are taken in May in the inshore fishery. The majority of the
fish are taken in bays aﬁd harbors by anglers fishing'from piers.

Data on the pollock fisheries are sparse and must be treated with
caution. Duel»(l973) reported that the 1970 recreatiénal harvest of
pollock in the‘Ndrth Atlantic‘area-was 5,584,000 pounds and indicated
that 62% of the catch was taken in inshore waters. These data exclude
catch by persons under 12 years of age and those who spent less than
1 $7.50 on fishing in the survey year, thus eliminating a significant

portion of the participants in the Maine shore-based juvenile fishery.
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Adult pollock are a major component of the catch in the party and
charter boat fishery. Duel (1977) estimated the recreational catch At
208,000 pounds in 1974.

No current data are available on catch or effort in this‘fishery.
This species will be managed under the FCMA and data on the recreational

fishery will be needed to assess the impact of regional management.

Cod; Gadus morhua

Cod are the primary species sought by the Maine party boat fishery
and are also harvested by a segment of the charter boat fleet. Bromberg
(1973) estimated that Maine had 10,056 private recreational fishing
boats that fished in the open ocean during the preceding year. This
estimate suggests that a large number of privately owned vessels fish
for demersal species in Maine waters although there are no estimates of
the effort directed‘towards cod. The fishery is conducted along the
entire coast and extends from April through early October.

Cod are available inshore during the spring and fall and tend to
move offshore and into deeper water in the summer months. The fishery
is primarily boat oriented although there is a small shore fishery
-along the beaches from York to Cape Elizabeth in the early spring and
fall. Nicholson and Ruais (1979) reported that the estimated Gulf of
Maine charter boat cod catch in 1978 was 1,277,500 pounds. Cod are
managed under the FCMA and data on thg recreatidnal fishery will be

needed to evaluate the effects of regional management on Maine's
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recreational fisheries. The best available estimates of recreational
harvests suggest that 25% of the total cod landings are taken by
recreational fishermen. DMR's cod tagging work during 1978-79 demonstrated

a 26% tag return from sport fishermen.

Haddock; Melanogrammus aeglefinus

The recreational fishery for this species is essentially described
for cod. There is little directed shore fishing activity for haddock
and catches in Maine are negligible. Nicholson and Ruais (1979)
reported ;hat the estimated charter boat catch of haddock for the 1978
Gulf of Maine fishery was 109,980 pounds. Total estimated catch for
party boats was 501,020 pounds. No recent data on the Maine private
boat fisheries for haddock are available althoggh this fishery was
expanding rapidiy in the late 60's.

The haddock fishefy in Maine waters extends from April through
November althougﬁ heaviest activity occurs from June through September
and the largest catches are takén in August and September. The fishery
is almést entirely boat oriénted and is largely a mixed fishery since
haddock are taken along with cod and pollock. A portion of the haddock
taken by anglers in the private boat'fishery are sold locally because‘
of the relatively.high-pricesvpaid for this species.

Haddock are managed under the FCMA and data on the Maine
recreational fishery should be collected since the only significant

recreational fishery for haddock occurs is the Gulf of Maine.
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Silver Hake; Merluceius bilinearis

This species is abundant in Maine waters during the summer months
and is the object of a commercial fishery from July through October.
Silver hake exhibit a seasonal spring and fall migration pattern and
these movements are especially obvious along the southern Maine coast.

The silver hake is taken in the commercial demersal fisheries but
is not a major recreational target species, and there is little
directed fishing for hake by Maine charter and party boats. The
magnitude of the recreational catch is unknown. This species supports

a major recreational fishery in mid-Atlantic waters.

white Hake; Urophycis tenuts
Red Hake; U. chuss

These two hakes are taken in the recreational boat fishery although
they are poor fighters. The red hake is commonly taken from Kittery to
Boothbay Harbor and the white hake is taken along the entire coast.
. There are no directed fisheries for these species and -they are.a small,
but consistent, portion of the recreational demersal fish catch. There
are no data on the recreational catch of hakes in Maine and the fishery
will probably remain relatively static unless the abundancé of the more
desirable species such as cod and haddock declines markedly. Red hake
~provide an extensive recreational fishery off Long Island and New
Jersey in the spring and therefore have the potential for a recreatiocnal

fishery in Maine.
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Halibut; Hippoglossus hippoglossus

Halibut are an incidental catch in the party and charter boat
fishery but also support a directed private boat fishery in Maine.
This is a scarce, though veiy desirable, groundfish species which
appears to be increasing in abundance. The dirécted fishery starts in
May and extends well into the fall. The preferred fishing grounds are
the deeper inshore gravel and sand bottom areas.

Baird and Dow.(1966) reported that halibut comprised about 5% of
the catch in creel censuses between 1960 and 1964. A considerable

portion of the larger halibut -taken in the fishery are sold although .the

smaller specimens are taken for home consumption. There are no data on

catch or effort in the recreational fisheries and regulation of these

fisheries is not necessary at this time.

OTHER DEMERSAL SPECIES:

Incidental catches of cusk (Brosme brosme); wolffish (4narhichas
Zupus); ocean pout (Macrozoarces americanus); .dogfish (Squalus acanthias)
and anglers (Lophius americanus) are taken in the recreational demersal
fisheries. These are not major species and there are no data oh'catchés

for the Maine fisheries.’

PELAGIC SPECIES:
Bluefin Tuna; Thunnus thyrnus

Bluefin tuna are a desirable species and support a sizable big game
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fishery in Maine. The fishery extends from June through September
although July and August are the peak months. There are three basic

ty?es of fishing in Maine coastal waters: the harpoon fishery,

- prosecuted by charter_and private boats; a handline fishery prosecuted
by a few charter boats, private boats and lobstermen; and the rod and
reel fishery conducted by charter and private boats. All three
fisheries are directed at adult bluefin tuna. Tuna tournaments are
important economic attractions in some Maine coastal towns such as
Bailey Island and Boothbay Harbor, although participation is declining

-because of the aecrease in catch in recent years. There is, during
some years, a small rod and reel fishery for school bluefins in the York
county area. This fishery is usually aptive near Boon Island and the
Isles of Shoals and harvests small numbers of three to five year olds.
There are no current data on this fishery and no young tuna have been
harvested in this area in recent years.

Data on catches of bluefin tuna are collected by NMFS through a
permit and catch reporting system. This is a relatively new program
and a number of anglers who fish for tuna probablyvdo not have a permit.
Data on catch, effort and stock abundance are adequate for management

at this time.

Bluefish; Pomatomus saltatrix
The bluefish sport fishery in Maine has expanded tremendously since

1972 and is probably one of the more important coastal recreational
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fisheries at this time. The abundance of bluefish in Maine is gquite
variable from year to year and population peaks are usually associated
witﬁ the presence of menhaden (Brevoortia tyrannus) along the coast.
The fishery is most active from late June through Septehber each year
and is usually confined to coastal waters west of Penobscot Bay.

There is a large private boat fishery for bluefish that extends
from Kennebunkport to Boothbay Harbor. The surf fishery is distributed
from Rockland to Kittery. Bluefish have, in part, compensated for the
collapse of the striped bass fishery in Maine and lures and tackle for
bluefishing are a major retail business for tackle shops and sporting
goods stores in western Maine. There is a pronounced distributional
relationship between bluefish and mackerel; marked increases in the
abundance of bluefish in inshore areas are invariably associated with
a decline in mackerel catches. The inshore bluefish and mackerel
fisheries frequently.exhibit alternating cycles. There are no data
on catch and effort for this fishery. Management regulations for this

species are not necessary at this time.

Blue Shaxk; Prionace glauca
Porbeagle Shark; Lama nasus
The recreational shark fishery in Maine has expanded markedly in
recent years and 1s prosecuted by charter and privéte boats.  Blue
sharks and porbeagles are commonly taken by charter boats when bluefin

_tuna are not available and there is a growing directed fishery for
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sharks. The bulk of the fishery is conducted with rod and reel although
some sharks are taken by harpoon from party boats. Catches are
frequently sold through local markets although prices paid to the
fishermen are comparatively low. Some landings are for home consumption.
There are no data on catch and effort in the fishery. No regulatory

measures are needed at this time.

MISCELLANEOUS FISHERIES:
Cunner; Tautogolabrus adspersus
Shore fishery concentrated in rocky areas and off jetties and piers.
A small fishery, usually limited to juveniles and of little economic
significance. Cunner fishing appears to be a tourist attraction in the

more popular resort areas.

Dogfish; Squalus acanthias
The dogfish is usually considered a pest by party boat and shore
fishermen. There is a small directed sport fishery for dogfish in

western Maine but it is of little economic importance.

swordfish; Xiphias gladius
No directed fishery although specimens are occasionally harpooned

by charter boats and private vessels.

Skates; Family Rajidae
Skates are an incidental catch in the shore fisheries and are

usually considered a nuisance. Some directed fishing for them occurs
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in York and Cumberland counties.  No data available on catches.

Mummichog; Fundulus heteroclitus

This species 1is used as a sport fishing bait and is seined and
trapped in tidal waters all along the coast. Heaviest fishing occurs
in the fall when they are collected for bait for freshwater ice fishing.
There are approximately 65 commercial bait dealers in the state who
seine mummichogs and a large number of sport fishermen seine their own
bait. No data are available on the number of participants in this
fishery although a minimal estimate would be about 1000 péople statewide.
No information on abundance of the species or harvest rates although

competition in the fall fishery is severe and many tide marsh areas are

"fished out" by early November.

The number of bait dealers in. the state appears to be declining

slowly and management.of this fishery is probably not necessary.

Atlantic Sturgeon; Acipenser oxyrhynchus
Shortnose Sturgeon; A. brevirostrum
Sturgeon are occasionally taken in the striped bass fishery in the
Kennebec and Sheepscot estuaries. .There is no significant directed
fishery for sturgeon in Maine. Some data on catch and abundance for
the Kennebec River are available. Thé shortnose sturgeon is an
endangered species and the.taking of them should be regulated by Maine

laws. Atlantic sturgeon do not appear to be overfished at this time.
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INVERTEBRATES :
Softshell Clams; Mya arenaria

Recreational digging of softshell clams occurs along the entire
coast and is usually confined to those areas open to commercial digging.
The majority of the harvest is used for home consumption although some
are used for bait and a portion of the recreational harvest is sold
commercially. The majority of recreational diggers are limited by
local regulations, or their ability to dig, to harvesting less than one
bushel per day. Selling of recreational catches is illegal unless the
digger is appropriately licensed, but these fishermen are opportunistic
and any harvest in excess of their immediate personal needs could be
readily sold.

There are no adequate catch or effort data in this fishery. Hurst
(personal communication) estimates that the recreational clam har&est
is approximately 10% of the reported landings. This esﬁimate may be
conservative; a survey of Brunswick, Yarmouth and Falmouth, towns which
sell recreational clam permits, indicated that 632 (72.6%) of the 870
clam permits issued in 1979 were for recreational digging. Some coastal
communities have adequate'reéords on recreational and commercial digging
permits although these data have not been collectea and summarized.

Data are available on the distribution of the resource and there
are some estimates of abundance for surveyed harvesting areas. Maine

clams exhibit a variety of growth rates and there are no recent adequate
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data on growth, yield, or ecological relationships which could be used
for management. Major problems of the recreational clam fishery are
Pollution, paralytic shellfish poisoning and public access to harvesting

areas.

Blue Mussei; MytiZus edulis

The recreational harvesting of blue mussels is.a small fishery with
a larger proportion of non-resident participants than the clam fishery.
No data are available on catch effort or the number of participants. A
large number of seasonal residents who own or rent coastal property
where mussels are found gather mussels for home consumption at least
twice during their stay. E. Mitchell (personal communication) has
indicated that recreational harvesting of mussels by seasonal residents

has been increasing during the past five years. The major potential

"problem in management of the recreational fishery for muséels is the

danger of paralytic shellfish poisoning (PSP). -DMR's PSP monitoring
program has been successful in protecting public health in this fishery
although the recreaticnal harvesting of mussels is increasing and the
monitoring prbgram'may have to be expanded. The recreational fishery
is not adversely affecting abundance and restrictions on this fishery
1s not necessary at this time. Most of the mussels eaten iﬁ-Maine are
taken by the recreational fishery and-coﬁmercial harvesting for sale

within the state is relatively insignificant.
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Scallop; Placopecten magellanicus

The recreational scallop fishery in Maine is primarily limited to
skin and SCUBA divers. The open season extends from November 1 to April
15. Recreational harvesters are unlicensed and have a daily limit of
two bushels of whole scallops or four quarts of meats. There is a
small boat fishery which employs scallop drags. Water temperature and
weather conditions limit fishing effort and most -of the scallops are
harvested in November, December and April.

The recreaticnal fishery is distributed from Casco Bay to Mt.
-Desert Island with a few divers in the Kittery area and some harvesting
east of Schoodic Point. Casco Bay does not have large populations of
scallops although fishery effort is relatively high because of its
proximity to Portland. There are no data on catch or effort in this
recreational fishery. The best subjective estimate of the fishery would
be approximately 200 divers with an annual harvest of two to fou:
quarts of scallop meats per diver per year. - Regulation of the
recreational scallop fishery for management purposes is not warranted

at this time.

Lobster; Homarus cmericanus
This fishery is currently limited to the taking of lobsters hy
conventional lobster traps. All lobster harvesting requires a license
but no distinctions are made between recreational and commercial

fishing. This is a fishery in which commercial and recreational
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harvesting cannot be separated because many of the recreational
harvesters sell their catch.

.Thomas (unpublished data) estimated that 27.7% of the lobster
license applicants in 1979 fished fewer than 100 traps. This suggests
that roughly 2,327 lobstermen in Maine fished fewer than 100 traps in
1979. There are no data to indicate how many of these lobstermen were
primarily motivated by the recreational aspects of the fishery.
Assuming that all lobstermen who fish primarily for home consumption
have fewer than 100 traps, the data on cqmmercial catéh of lobsters by
fishermen having fewer than 100 traps sﬁggest that approximately 20% of
the total number of licensed lobstermen do not regularly sell their
catch through dealers. Some of these lobstermen may sell a part of
their catch to neighbors ar friends but fishermen who trap lobsters
primarily for home consumption may hold up to 20% of the licenses issued
in 1979 (approximately 1700 fishermen). Inferences about the
recreational lobster fishery méy be drawn from dataicollected by the
DMR lobster research program but these are probably iﬁadequate for

appropriate regulation of the recreational fishery.

Bloodworms; Glycera dibranchiata
Sandworms; Nereis virens
These species are commercially harvested f:om Portland to the
Canadian border and are sold as a sportfishing bait along the Atlantic

and Pacific coasts. The commercial harvest of bloodworms in Maine
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decreased by more than 50% between 1975 and 1978, reflecting, in large
measure, a decline in demand due to the collapse of the Atlantic coast
striped bass stocks (Walton, 1978, unpublished data). Sandworms are
used as bait for a number of species and the harvest has not declined
dramatically during the same period. There ﬁas also been a decline in
abundance of bloodworms in the southern part of the state, especially in
the Sheepscot estuary. There is little information on the retail sales
of these species to sportfishermen in Maine. Creaser (personal
communication) has identified 11 retail dealers who sell marine worms
to sport fishermen and party boats in Maine; this list is incomplete
and there are a number of retailers that .are not listed.

Sport fishermen frequently dig their own bait and no license is -
necessary for possession of up to 125 worms. This is probably a modest
fishery and many anglers, especialiy in the smelt fishery, purchase
worms from local dealers. There are no data on recreational fishery
consumption of these species in Maine. It is not necessary to regulate
harvesting of worms by sport fishermen since this sue of the resource
has no significant effect on commercial abundance.

A fishery for "white worms," Nephtys bucera exists in the Scarboro-

Wells area and harvests the worms for striped béss fishing. This fishery

is unique to Maine and has declined with the decline of the striped bass

population although there were as many as a hundred active diggers during

the early 60's. No regulation to prevent overfishing is necessary at
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this time.

Surf Clams; Spisula solidissima
This is a modest fishery that extends from Boothbay Harbor to
Kittery with the greatest level of activity between Scarboro and Kittery.
Harvesting is conducted by raking, picking the beach after storms and
by harvesting them from surf lines in cold weather. The harvest is
entirely for home consumption and has little effect on the stocks.
There are probably léss-than-200 participants.in the fishery each year

and regulation is not necessary.

Long—Finnéd squid; Loligo pealei
- Short-Finned Squid; Illex illecebrosus
Both species occur in Maine coastal waters and are harvested by a
small sport fishery. Primary uses are for home consumption and bait.
Most squid sold as bait in Maine are purchased from commercial fishermen.
The fishery operates from June through September and attracts fewer than

50 fishermen although it is increasing. Catches are small and no

" regulation of the fishery is desirable or necessary.

OTHER INVERTEBRATES:

" The recreational harvesting of other invertebrate species is

~opportunistic and probably insignificant. Species involved include:

Sea urchins, Strongylocentrotus droebachienstis; moon snails, Polinices

heros; périwinkles, Littorina littorea; lugworms, Arencola marina; rock
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crab, Cancer <irroratus and Jonah crab, Cancer borealis

VI. CONCLUSIONS:

Public sector demand for recreational fisheries research and
management programs will increase during the next decade. The state
should allocate funds and manpower, through the Department of Marine
Resources, for the preliminary evaluation of some of thevmarine
recreational fisheries of Maine. Priority for these evaluations should
be given to species which will be managed under the FCMA (i.e., cod,
pollock, mackerel and haddock); species which may be managed jointly
with other states (i.e., striped bass, lobster) and those with small
or declining populations (i.e., Atlantic salmon, shad, sea-run troutsi.

There is no adequate data base, at present, for assessing the
recreational fisheries for most marine species with the exception of
Atlantic salmon and some smelt populations. There are, as a consequence,
no means for the evaluation of management plans, strategies and
regulations for these species. Marine recreational fishexrmen participate
in a diverse array of fisheries and the collection of data is an
expensive and labor intensive task. This is probably the major reasbn
for the scarcity of data on Maine's marine recreational fisheries.

The allocation of funds and manpower for the evaluation of some
priérity fisheries will require decisions on the nature of the data to
be cdollected. Current management planning concepts and, in some cases,

allocations to fishermen are founded on comparative economics and
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traditional social rights to harvest the resource. The ultimate data
base for the evaluation of any single or multispecies fishery will,
therefore,‘be a synthesis of biological and economic information.

Table C-5 provides a heuristic outline of the array of bioceconomic

data requirements and the frequency of collection.or compilation which
will satisfy most of the projected needs for planning, implementiﬁg and
monitoring recreational fishery management programs (adapted from Cato
et al, 1979). Each species constitutes a special case and specific
situations must be considered in.planning data collection programs.
Most fishery management programs can be conducted with only a portion
of the information catalogued in Table C-5 but the entire array has been

presented as a general planning guide.
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Table C-5 Data Requirements for the Development and Monitoring

of Recreational Fishery Management Plans

Data Required

I. Economic Raw Data Base:

A. Production Statistics:
1. Catch and landings

a. estimates by pounds and species
- recreational
- commercial

b. size distribution of the fish
- recreational
- commercial J

2. Effort:

a. Boats (charter, party, and private)
-~ number
- type
- size by width, length, tonnage
- classification by motor size
- area(s) operated
- operator and crew
- trip frequency

b. other vehicles (auto, snowmobile, ATV)
- = type

- size

- number

- trip frequency

c. Fishermen
- number
- frequency of participation
- monthly and annual fishing rate
- species '
- resident - nonresident

3. Correlation of catch, landings and effort

Frequency

Annual
and
Monthly

Annual

Annual

Annual
and
Monthly

Annual
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Table C-5 (continued)

B.

C.

Data Required

Market Information - Employment:

1. Number of participants:
- wholesalers
- retailers
- tackleshops
- bait dealers
- marinas
- taunching facilities
- service facilities
- motels, hotels
- campgrounds
- restaurants
- processors {(buying recreational catches)
- retailers (selling recreational catches)
- boat builders
- recreational boat sellers.

2. Employment vessel operators, charter
skippers, guides

Market [nformation - Prices:

1. Fishermen level:
(for catches sold)
- prices received from wholesalers
- prices received from retailers
- prices received from consumers
Proxy measures for recreational fishing

2. Wholesale level:
(goods sold to suppliers of fishermen)
- prices received from retailers
- prices received from consumers

3. Retail level:
- Volume of sales to fishermen

L. Value of imports and exports:

Frequency

Annual

Annual

Annual

Annual

- purchase of fishermens gear from outside state
- purchase of fishermens supplies and gear instate
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Table C-5 (continued)

Data Required

I1. Analyzed Data Needs:
A. Production:
1.  cost and return budget for each major
fishery by gear type and participant
group.

2. industry and firm production and
cost functions.

B. Consumption and Demand:
1. demand equations by major recreational
fisheries .
(may have to use proxy measures)
C. Marketing:
1. Product flow descriptions
2. Descriptions of marketing and processing
3. Analysis of data base
D. Economic Profiles of Fishermen
- resident (by fishery)

- nonresident (by fishery)

E. Economic impact of user groups:

Frequency

‘Every 5 vyears

(Annual?)

Every 5 years

5 years

5 years

5 years
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